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THE ELUSIVE ION. 


THE pursuit of that elusive particle, the individual ion, has 
during recent years been the chief occupation of many of 
the most able experimenters—a research abounding in diffi- 
culties, not the least of which has been the fact that the 
quarry is far beyond the utmost limit of visibility. Fortu- 
nately, however, its ability to demonstrate its presence is 
enormous in comparison with its magnitude ; otherwise the 
chase would indeed prove hopeless. Experimental methods 
of extraordinary ingenuity have been devised by C. T. R. 
Wilson, Sir J. J. Thomson and others, with the aid of 
which its numbers have been counted, and its electrical 
charge has been determined ; but nothing has appeared to us 
more fascinating or convincing than a series of experiments 
of which an account is given in a recent issue of our 
American contemporary, Science. The article referred to is 
from the hand of Prof, R. A. Millikan, of the University of 
Chicago, and is entitled “The Isolation of an Ion, a Pre- 
cision Measurement of its Charge, and the Correction of 
Stokes’s Law”; it deals with experiments carried out by 
the author and Mr. Harvey Fletcher between December last — 
and May. 

The method is based upon the use of very minute but 
accurately spherical drops of oil or mercury produced by a 
process developed by Mr. J. Y. Lee, which are blown by 
means of an ‘atomiser over a horizontal air condenser ; a few 
of the droplets are allowed to fall through a pinhole in the 
upper plate into the space between the plates, which is the 
arena in which the chase is carried on. The plates are 
16 mm. apart, and after a few droplets have been admitted 
the pinhole is “closed for the sake of shutting out air 
currents”"—a significant remark, showing the excessive 
delicacy with which these researches in the region of the 
infinitesimal have to be conducted. The droplet, thus caged, 
is illuminated with a carefully cooled beam from an are 
lamp, and appears in the observing telescope’ like a bright 
star, falling under the action of gravity at the rate of about 
half a millimetre per second. But it is usually charged with 
electricity by the atomiser, and on its reaching a lower 
limit the condenser is charged with a pressure of the order 
of 10,000 volts, producing an electrical field in which its 
motion is reversed. Thus the drop is kept, it may be 
for hours, rising and falling in the field of the 
telescope. But from time to time an ion collides 
with it and is -retained; instantly its rate of fall 
or rise in the electrical field is changed in a perfectly definite 
manner ; its speed can be measured with great precision 
again and again, its dimensions~can be calculated, and the 
charge upon it can be determined with exactitude. 

The tables of results given in the article show with what 
remarkable accuracy the measurements can be made, and the 
extremely interesting result is obtained that each ion which 
is captured by the droplet from the surrounding air bring 
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with it invariably the same quantity of electricity, or a small 
exact multiple of that quantity. Further, from measurements 
made on over 100 droplets with initial charges varying 
between the limits 1 and 150, the experimenters “ found in 
every case the original charge on the drop an exact multiple 
of the smallest charge which we found that the drop caught 
from the air”; the total number of changes of speed 
observed was between 1,000 and 2,000, and “in not one 
single instance has there been any change which did not 
represent the advent upon the drop of one definite invariable 
quantity of electricity, or a very small eract multiple of that 
quantity.” The italics are the author’s. 

The conclusion is that the elementary electrical charge is 
49016 x 107", the result of an enormous number of 
closely agreeing observations with drops of various sizes and 
charges. Both positive and negative ions appear to possess 
charges of the same magnitude, and the experimenters were 
able by suitable manipulation to cause ions of either sign 
to enter the droplets. 

Several other physical facts were indicated, to which we 
need not refer in detail here ; suffice it to say that the author 
claims to have made an exact determination of the 
elementary electrical charge, free from all questionable 
theoretical assumptions, and to have established the correct- 
ness of the view now generally held, that electrical charges 
are of granular structure, besides bringing forward new and 
convincing evidence of the correctness of the kinetic theory 
of matter. There were indications that the phenomena of 
valency were exhibited to some extent in gaseous ionisation, 
some atmospheric ions carrying exact multiples of the unit 
charge ; and Stokes’s law for the motion- of a small sphere 
through a resisting medium was found to break down when 
the diameter of the sphere became comparable with the 
mean free path of the molecules of the medium. 

Further investigations are in progress which should throw 
additional light on ‘these phenomena. The strong con- 
firmation of modern theory derived from these experiments 
must be regarded as highly satisfactory. ; 


ON SETTLING DOWN TO BUSINESS. 


OnE by one the few remaining holiday-makers are returning 
to their accustomed activities, and the machinery of industry is 
working again at that higher speed, and making that louder 
noise, which are characteristic of late autumn and the winter 
months. Electrically the summer months in this country 
seem to have been even freer from sensation than they 
generally are—not because there has been less work to do, 
for exactly the opposite appears to have been true. Ever 
since the death of the late King a quietness has come over 


‘the political world, and though the complexion of labour 


has at times borne an ugly and disturbing aspect, the air 


‘has now become less highly charged, and industry, too, has 


been making steady and quiet progress. . When.the spirit. of 
conference and compromise have been in evidence, every man 
has been attending more zealously and confidently to his own 


-affairs, and this inevitably makes for the good of all when 
applied to industry. The late arrival-of sammer, and the 


national mourning, are probably the chief reasons for the 
later closing of the holiday vacation period, and even now 
the lingering glories of autumn are a temptation to some 
to defer their return. The signs of new life in most 
directions during .the last few days, however, will 
undoubtedly have an early effect. The sounds of the 
politician are becoming heard again, the municipal Councils 
are resuming their sittings, the technical colleges are once 
more settling down to a winter's work, and the institutions 
and societies in London and the other great centres are 
about to meet. | 

The central station engineer is preparing for the heavier 
demands of the dark evenings and the foggy days, and the 
makers and factors of electric lamps, and all descriptions of 
lighting material, are at the beginning of a good harvest. 
Indeed, everybody is looking for a very busy time extending 
from now right on to the Coronation of “King George V. 
Parenthetically, may we say here, if it is not too early to allude 
to such a matter, that the giant strides taken by electrical 
illumination during the past 10 years should give electricity 
a splendid opportunity next year, when London will be in 
festive mood and its streets and buildings in gayer attire 
than they have been for many a day. It is not unbecoming 
to hint at such a thing when one is-settling down to business 
again, and looking months ahead to see for what particular 
events to make provision. 

If the splendid rate of improvement in our foreign trade, 
as a whole, and in our electrical and machinery trades in 
particular, as disclosed in the official returns for the past few 
months, continues, as we hope and believe it is going to do, 
there should be less grumbling in our streets than there has 
been in some recent winters. The usual migration to the 
cities and large towns of the tramp and the ne’er-do-well, 
may perhaps lead to further outcries about unemployment 


and short-sighted clamourings about the “ Right to Work,” 


upon which even Bernard Shaw has lately brought down the 
thunders of his ‘disapproval, but the acuteness has been 
lessened, and with a busy time in prospect, we doubt whetl: er 
we shall be harassed and embarrassed by these problems to 
the same extent during the coming months. 

The foreign trade returns for the month of September, 
that are now before us, show a further increase of between 
six and seven millions sterling, as compared to the corres- 
ponding month of 1909. The imports are better by 4°29 
per cent., the exports by 12°69 per cent., and the re-exports by 
5°32 percent. It is.true that prices in some lines are some- 
what higher, but it is also true that nearly the whole of the 
advance of over £4,000,000 in exports is represented by 
wholly or partly manufactured goods, cotton and woollen 
goods predominating, while iron and steel manufactures show 
£531,363 improvement; electrical goods, £279,889 : 
machinery, £144,636; and chemicals, £194,919. | When 
we come to examine the aggregate progress for the nine 
months, we find an improvement of over £41,000,000 in 
exports, nearly a million and a half of which is in 


_ respect of electrical goods and apparatus. Now all this most 


gratifying improvement has been taking place while the 
world has been recovering from the effects of depression due 
to world-wide panic, and loss of confidence. Probably 
business that had lain deferred was taken in hand when 
confidence began fo be restoréd, and each consequent 
improvement added to the’ current confidence, and 
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perhaps, some arrears of--business; added to normal require- 
ments, have given rise to the excellent export demand that 
we have been experiencing. “That, it may: be, is part of the 
reason, the. other: is the increased. activity of the British 
electrical manufacturer abroad. This awakened interest 
came at the psychological- moment,-as it seems to us, for 
taking advantage of the world’s electrical requirements. 
But what of the outlook ? ~ On several hands we are hearing 
that there is a great development of electrification 
approaching in many parts of the world, and if we add this 
possibility to the normal demand, to what lengths may it not 
lead us if we are fully prepared ? We trust that the excellent 
measure of success that has recently been secured by some 
in the foreign markets will not be followed by any 
slackening of effort’; rather do: the -present circumstances 
abroad call imperatively for a yet bolder and more enter- 
prising effort. than ever. We used to be told that it was 
all a mistake to talk like this. The events themselves have 
silenced such voices.’ Our attitude toward. those who saw no 
good in the outlook has beean— . 
“ And is it true? It is*nof'true, 
And if it were it would not do.” 
for it is the most dangerous of all moods that possesses one 
who, disheartened and; disgruntled on some scores, sees al} 
things in a hopéless light, and so declines to believe that 
anything good can come out of a line upon which he has 
not properly tried his powers. 
Once more we would urge our firms to plunge headlong 
into this business taking fuil advantage of the tide while it 
is at the flood. 


From time to time, to our great regret 
. instances” are brought to our notice of 
lige... 
trade circulars containing allusions, more 
or less veiled, but.of a highly offensive nature to rival firms 
in the same line -of business. “As a, rule we refrain from 
comment on these attacks, knowing as we do that they 
usually defeat their own object ; for nothing is more likely 
to prejudice a possible purchaser against the products ‘of: a 
firm than an attempt to disparage the wares, or.the personnel, 
of a rival concern... But the. growing frequency of these inci- 
dents prompts us to utter a protest against the practice, which 
cannot be too strongly deprecated as in the worst of taste, 
and exceedingly bad policy. If the goods cannot be sold on 
their merits, it is very ‘certain that they cannot be forced on 
customers with the-aid of~sovold and petty a device. Good 
manners should prevail in’ business as in other matters ; fair 
play is still a jewel prized by the British race, and any in- 
fraction of it instantly arouses a feeling of repulsion. 

We therefore appeal to those who are responsible for the 
preparation of trade circulars to avoid the use of expressions 
and allusions which are likely to cause annoyance to others, 
and this not only for the sake of maintaining the high 
Standard of British trading’ principles, but also in the best 
interests of the writers themselves. 


Nitrogen in is thab a group of 
leading financiers, to which also belong manufacturers in Madrid, 
Barcelona and Bilbao, has resolved to form a company in Spain to 
produce nitrate salts on the basis of the hydro-electric process 
owned by the Baden Aniline and Soda Works. The promoters have 
at disposal considerable water which be by'the 
hew company, 2 3 


TURBINE STEAM CONSUMPTION TRIALS. 


Many steam turbine trials are vitiated by the superficial 
nature of the precautions taken against the many errors to 
which they are subject. 

Herr G. Forner, ina recent article in the A.Z£.G. Zeitung, 
discusses the best way of overcoming some of the difficulties. 
The test should, of course, be carried out with as nearly as 
possible the specified conditions as regards superheat, 
vacuum, &c. It is inadmissible, for instance, to employ 
during the test an excessive superheat such as the turbine ° 
could not stand for any length of time. This is, probably, 
the only practicable way in w which the efficiency of a turbine 
could be temporarily improved. 

Steadiness of the load is most important, because, with a 
fluctuating load, the apparent average output obtained from 
wattmeter readings taken at regular intervals, may differ 
appreciably from the true average. Accurate readings are 


KW 


PRESSURE 


3 


3 Ka PER HOUR. 


| 
4 | 
+ 


ATMOSPHERES 


209-1 190 -4.4000 -— 


MERCURY. 


3 
3 


3 
8 
3 


(ACUUM IN MERCURY 


iS 
i> 
i> 


- 


also difficult under these circumstances, because of the 
unsteadiness of the needle, whilst it is doubtful whether even 
recording instruments follow the fluctuations sufficiently 
quickly for accuracy...The loading of the turbine on the 
ordinary supply mains without other machines in parallel is, 
therefore, inadvisable. In fig. 1-the results of a test made 
in this way on an A.E.G, 1,000-Kw. machine at three-quarter 
load are shown. From these curves the arithmetical average 
load = 705 kKW.; steam consumption = 5,500 kg. per 
hour ; steam pressure, 92 atmospheres ; steam temperature, 
297°3° C.; vacuum, 701°6 mm. mercury. 

The consumption per KW.-hour works out, therefore, at 
7°8 kg. The same turbine, when tested under more accurate 
conditions at the A.E.G. Works, showed that its true con- 
sumption per KW.-hour was 81 kg., or some 4 per cent. 
more. 

It is very easy to ensure constancy of load if the turbine 
under test only forms one of several machines connected in 
parallel to the bus-bars. It is only necessary to cut the 
governor out of action so as to leave the throttle valve fully 
open and then to hand regulate for constant steam pressure 
in front of the turbine. With constant vacuum the load on 
the machine is then bound to be constant. Fluctuating 
steam temperature affects both the steam input and the 
output, but only to a small degree and in accordance with a 
curve which is almost a straight line, as shown in fig. 2, so 
that the arithmetical averages of the two quantities can be 
safely taken as relatively correct. 

The results of a test carried out in this way are shown in 
fig: 4, and it will be seen that steady values were 
obtained. 

When this parallel’ connection is unobtainable, the use of 
a water resistance load is advisable. If the steam pressure 
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at the turbine is kept constant, and the flow of cooling water 
through the resistance tank is also constant, a constant load 
results. Even if the load is not quite constant, the varia- 
tions are much slower than when the machine is.working 
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alone on supply mains and thus enable fairly accurate through 
readings to be obtained. It is not essential to keep the 
turbine speed exactly constant so long as it is as often above 
as below the normal. The curve connecting load and speed 
is of parabolic form, as shown for a 1,500-Kw. A.E.G,. 
turbine in fig. 3. From this the correct load corresponding 
to normal speed can be read off. The effect of steam tem- 
perature variations again can be obtained from fig. 2. If 
the curve connecting the quotient of Baoacenthae ot (which 
speed 

is proportional to the torque) with the speed is drawn, an 
approximately straight line is obtained, as shown in fig. 3. 
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Fig. 4. 


By the use of the above described methods, results. exact 
within + 1 per cent. can be obtained in very short runs of 
half an hour or so, as has been proved by the experience of 
the A.E.G, 


Cricket,—On 1st inst. elevens representing Scarborough 
Electric Tramways and the Scarborough Electric Supply Co. met in 
a cricket match. The Tramways had all the best of it in both inn- 
ings, making 80 runs in their first and 52 for four wickets (declared) 
in their second. The Electric Supply replied with 50 and 26 
respectively, so that they lost by 56 on the two innings. Mr. W. E. 
Nicoll, manager of the tramways, was top scorer for his side 
with 24. Mr. F. G. Holden, the engineer to the Electric Supply Co., 
did not do well with the bat, but he got four of the tramway men’s 
wickets, 
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CORRESPONDENCE, 


Letters received by us after 5 P.M, ON TUESDAY cannot appear until 
the following week. Correspondents should forward their communi- 
cations at the earliest possible moment, No letter can be published 
unless we have the writer's name and address in our possession, 


The Association of Mining Electrical Engineers. 


The above Association must be very grateful to “A 
Council Member” for so bravely taking up the cudgels in 
its defence. At any rate, he is the only member who has 
had the temerity to reply to the criticism of the ELxcrricar 
REVIEW. 

But after all, what does his letter amount to? Nothing 
more than a lot of excuses, and not one single direct answer 
to the questions raised. He agrees that it would be 
“ diffcult to find even 100 men thoroughly trained in 
mining, mechanical and electrical engineering.” Yet his 
Association composed of, say, 20 per cent. colliery managers 
—who mainly rule the roost—is to form an examining body 
to grant certificates, which are not recognised by the Home 
Office, which will not give the colliery engineer a legal status 
independent of the certificated manager, to any fitter, 
deputy, coal-cutter driver, or anybody else from a colliery, 
who cares to apply. The only reason for establishing the 
examination is to help the manager out of his difficulty in 
regard to the “competent person.” 

He says further, “it would seem that we are in the 
undesirable position of being controlled by two Government 
departments—the Board of Trade and the Home Office.” 
What has the Board of Trade to do with it? Does the 
Board of Trade grant the certificates of competency to the 
colliery manager, or the Home Office 7—the Home Office, of 
course. Certainly, then, the Home Office ought to grant 
the certificate to the mechanical and electrical engineer of 
the colliery, and this talk of the Board of: Trade recognition 
is merely a dodge of the colliery-manager part of the 
management of the Association to make it difficult, if not 
certain, that the colliery engineer will never get Home Office 
recognition. Did not the President say, * A National 
Association of Colliery Engineers was neither wanted nor 
desirable,” or words to that effect, and did he not excuse the 
formation of the Institution itself to the National Association 
of Colliery Managers, and practically give them a guarantee 
that the new Association would never be inimical to their 
interests ? Why was the National Association of Colliery 
Managers formed ?—to protect their interests. But the 
colliery mechanical or electrical engineer is not to have any 
interest except at the will and bidding of the colliery 
manager. 

He then goes on to say “ Rome was not built in a day” — 


‘of course not; but the Romans took hold of the matter in 


hand with a grip and determination, without appealing to 
outsiders to come and assist them to succeed. ‘They pro- 
bably ‘had more sense than to ask others to come in and 
direct, or even join them in their efforts, as they probably 
hnew that when Rome was built it would not belong to them. 
Yo with the Association of Mining Electrical Engineers ; 
they may go on building, but the actual practical colliery 
engineer or electrician will have very little say in its control. 

As to the question of the colliery-manager member, why, 
for goodness’ sake, should we ‘be broad-minded on this 
point”? Isn’t this the crux of the whole question ? Why 
was he ever allowed to come in? Why was a colliery manager 
invited to become president? Why are other ‘colliery 
managers presidents of branch associations? Have the 
whole of the men employed as either mechanical or electrical 
engineers at the “4,000 collieries” not enough ability, or 
brains, or pluck, themselves to run an association for their 
benefit ? Does the National Association of Colliery Managers, 
for instance, allow anyone to become a member of its institu- 
tion who does not hold a “ticket” ? No! Then why not? 

The very case, viz., Home Office versus Leckie ve “ Com- 
petent Man,” that “A Council Member ” quotes, and in which, 
he admits, that the colliery manager won all along the line, is 


_ quite enough evidence against the colliery-manager member. 


Then “ until we have shown that we are a representative 
body,” &c. But representative of what? Not colliery 
ho aig because colliery managers, deputies, fitters, 
inkers, sailors, anybody about the pit, travellers, salesmen, 
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are all members of the Institution. Anybody can join. 
Plank down your guinea or two guineas—it’s money we 
want—and if you’re good and clever you'll perhaps get a 
ticket some day. The “‘ rouse the opposition of older bodies 
and stronger interests representing the mining industry ”’ is 
a cowardly excuse, and worth only the contempt it deserves. 
And “as yet we are not in a position to assert ourselves 
strongly on immediate reforms” is little better, but the 
colliery manager faction will see to it that they never do 
assert themselves. 

Probably enough space has been taken up already, though 
there is very much more to be said, but one thing more in 
conclusion : Will ‘A Council Member” or the President 
say what are the objects of the Association, and if there is 
any real intention to work and fight for, if necessary, an 
equal status for the colliery engineer as for the underground 
manager ? 

A Non-Council Member. 


Organ-Blowing with A.C. Motor. 


I have observed a correspondence in the last two or three 
issues on organ-blowing by electricity, a subject in which I 
have been interested, like most other contractors, for some 
years; I have done my share of it with continuous current, 
but recently I have been asked to convert an organ-blowing 
arrangement from water to electricity, where the supply is 
an alternating single-phase current, 50 cycles. 

I wonder if some of your correspondents who profess to 
know so much about organ-blowing, with perfect regulation 
under all conditions, could tell me how to deal with this. 
I have no doubt it would be interesting to other readers 
besides myself. 

N. B. 


Cireuit-Breaker Adjustment for Three-Phase Induction 
Motor. 


A three-phase induction motor (star connection) when 
driving a certain piece of machinery required an input of 
262°5 H.P., amperes per terminal 42, bus-bar voltage 
3,000 volts. 3 

The motor is protected with three oil circuit-breakers of 
the coil and plunger type, each plunger being movable on a 
graduated scale for adjustment, and one coil of each circuit- 
breaker is connected in series with each line. 

I shall be grateful to your readers if they will advise me 
at what mark the plunger of each circuit-breaker must be 
set, assuming that the motor will be liable to overloads of 
25 per cent. of the motor’s input momentarily. 


W. J. Hughes. 
New Tredegar, October 5th, 1910. 


Coal-Cutting Machinery and Electrical Accidents in Mines. 


In reply to Mr. Austin Burdon, one of the chief reasons 
for making the earth wire bare is that it will be more 
readily distinguished from all other cables, and it can be 
promptly and easily connected up to any piece of apparatus. 
As to its becoming disconnected or broken, care should be 
taken to make the joints so mechanically strong that any risk 
of accident is quite as remote as an accident due to the main 
winding rope breaking, for instance. Such an accident as 
this, though not impossible, is, as Mr. Burdon will admit, 
very remote. So with an electrical earth wire and its 
connection. 

The Writer of the Article. 


A Plea for the Contractor. 


_ You publish from time to time letters pointing out the 
iniquities of the poor contractor, perhaps the following case 
will give his critics pause, and transfer their efforts to the 
proper quarter. 

last May a firm contracted with one of the largest tube 


* Manufacturers for their supplies of tube for the ensuing 


12 months, at prices presumably favourable to both sides ; 
to-day they have the first intimation that an order for 
1,000 ft. will be charged at prices 75 per cent. in excess of 


contract terms, and all future orders presumably at the same 
rates. Ineed not.point out the position of the contractor, 
who had concluded he was dealing with a reliable firm, and 
estimated on contract terms. 

My object in writing to yon is to put ina plea for the 
contractor, who is in many cases the victim of circumstances, 
and also that you may introduce to the supply houses that 
old saying, “ Honesty is the best policy.” 

Such shufflings as the one instanced, and also the amount 
of unfair trading going on, suggest this question. 

Is commercial morality at a lower ebb in the electrical 
trade than in others ? 


Exeter, October 4th, 1910. 


G. H. Taylor. 


Cable-Fault Localisation Graphs. 

Mr. Raymond-Barker’s graphical solution of Heurtley’s 
test published in the ELectricaL Review, November 19th, 
1909, viz., taking two bridge readings with higher and. 
lower values and balancing to two artificial exposures, one 
larger and the other smaller than the break, can be simplified 
if the readings are plotted on any two convenient ordinates 


and the sz current values ignored. In fig. 1, 4 4’ are 
Cc 


readings plotted with the = current values as ordinatcs, 
B B! and cc! are the same readings on two other ordinates. 


WN 

\ 


A 
Fie. 1. 


An inspection of the above graphs will show that for this 
kind of test Kennelly’s law need not be applied. Another 
advantage in the above method of plotting is that the use of 
a milammeter is not essential; any sensitive low-resistance 
detector will answer, as now we are not dealing with the 
actual values of current used, it being only necessary that 
the same current strengths be used for the two higher and 


the two ] t bridge readings. 
" John F. Relle. 
Madeira, September 27th, 1910. 


Replies to Advertisements. 


The secretary of the E.T.U., in his letter to you, mentions 
a case in which men applied for a situation and enclosed 
stamps, but received no reply. I might tell him that the 
instance is by no means an isolated one, since—to judge by 
my own experience—the trick appears to be common. I 
have been replying to advertisements for the past three 
months, and have received no reply, although I enclosed 
stamps in each case. 
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"The trick is all the ‘more ‘contemptible--when advertisérs 
resort. to the shady method of “protecting themselves .-by 
hiding their identities’ behind newspaper office numbers. 

Unemployed, 


_ [Our correspondent seems to have enclosed a stamp on his 
own initiative, but we would point out that.a stamp in such 
circumstances cannot be held to demand an answer. 

Replies ‘to advertisements, especially of. sittations: vacant, 
are very, many, the number sometimes running into hundreds, 
and if each required an answer, a very busy advertiser would 
have a difficult task. We would strongly advise that neither 
stamp nor original testimonials be sent when responding to 
advertisements inthis or any other paper.—Eps. E.R. ] 


Municipal Trading. 


_ We were much amused at Mr. Duncan, Watson’s letter in 

a recent issue of the Evecrrican REvrew—really on 
municipal. trading: 

“Mr. Duncan Watson wants to know the attitude of the 
-manufacturer—is: he referring to the British manufacturer 
or the foreign manufacturer with a London agency under an 
English name, whose goods the contractors are so fond of 
buying, and whose interests are not identical with those of 
the British. manufacturer ?. The manufacturer is just as 
ready to sell to the contractor as to the supply company. If 
Mr. Duncan Watson is referring to the British manufacturer, 
is he prepared to state that the contractors will give the 
manufacturer preference over foreign material (more 
especially when. it, is dumped here) or not, as many of the 
supply stations: will give some preference, or at least hear 
what the manufacturer has to say with regard to the 
superiority of his-own goods. 

The real position is this: Is the contractor going to 
canvass for new work, or is it beneath his dignity to do 
this ? ; 

In those towns where the contractors really seriously try 
to extend their connection, and persuade people to put in 
electric light, to the mutual advantage of the supply station 
and themselves, the supply station-would have no desire to 
oust the contractor ; but where this condition of things does 
not exist, the supply station is compelled to do the work 
which the contractor. is neglecting to do, and the manu- 
facturer is on. that side which creates new business. 


British Manufacturer. 


Hampstead Electrical Exhibition. 


Those of your readers who spared the time to visit the 
Hampstead Baths last week must have been struck by the 
timely and significant feeling engendered by the spirit that 
seemed to prevail from start to finish. Co-operation was 
represented in idealistic fashion. The manufacturer, the 
contractor, and the supply authority joined hands, and for 
the good of the cause gave a representative display quite 
worthy of the occasion. 

It would be superfluous for me to describe any of the 
exhibits ; that has been done already. In any case, that 
is not my object, but following so soon after my letter 
on municipal trading, in which I deplored the bitter rivalry 


‘and distrust that existed in some quarters, this Exhibition 


seemed in itself to give the best and most practical endorse- 
ment (if, indeed, any were needed) of the comments I made. 

The manufacturer, instead of being reduced to applying, 
hat in hand, to the municipal official, had here an oppor- 
tunity of displaying his goods, either through contractors or 
through the medium of his own staff, and the public, on the 
other hand, had an opportunity of inspecting collectively the 


- specialities of several manufacturers, with ‘the additional 


advantage of having these properly exhibited and demon- 
strated to them.” 

It scarcely required the Mayor’s opening remarks to con- 
firm the Hampstead policy, but as they were so much: to the 
point I will refer to them: He said that they did not-in 
Hanipstead interfere with the tradesmen-in the borough, 
‘but left them to do everything but supply the current, ‘and 
Hampstead in 16 years had contributed over £60,000 to 
the relief of the rates. 


. -Now,- here is a policy diametrically opposed: to the 
‘Yatinted municipal sales department, and mark ‘its success in 
‘comparison. 

: “A further lesson, and’ one not to be overlooked, was the 
effect. on the. exhibitors themselves. It was everywhere 
manifest, indeed the very atmosphere conveyed it, that 
emulation and a spirit of friendly and good-natured rivalry 
existed amongst the various stall-holders, the desire not to 
be out-done by their neighbours spurred them to put forward 
their best efforts, not only in regard to their individual 
exhibits, but in demonstrating their appliances to the public. 
It almost goes without saying that the advantage to con- 
tractors and manufacturers alike in deriving from these 
exhibitions a knowledge of how best to cater for the general 
requirements of the public, and the questions and suggestions 
put to them by representative inquirers, must inspire them 
to further improvements, and serve to promote a wider ° 
knowledge and application of electrical appliances. 

Hampstead, therefore, at an infinitesimal cost to the 
undertaking has provided in this instance the best form of 
advertisement publicity and helpful co-operation for the 
benefit of the electrical industry. 

The thanks of the exhibitors are due to the Hampstead 
Borough Council, and their enterprising engineers, for so 
economically and effectively contributing to their comfort 
and convenience. In conclusion, it might be said that 
Hampstead has shown the way. 


London, October 10th, 1910. 


Dunean Watson. 


Restricted-hour Supply. 


Mr. A. M. Taylor contributed last week a letter to your 
‘Correspondence ”’ columns on the above subject. He was 
good enough to emphasise the very considerable value, both 
financially and otherwise, that the introduction of this system 
has had on our undertaking. 

I note, however, that a slight slip has occurred in quoting 
the estimated cost’ of these restricted-hour units. He states 
that the fuel cost of our additional units is only *15d., and 
that another 3d. to 4d. would cover the whole of the other 
charges necessary to make up the total cost of the restricted- 
hour unit. Instead of this the total cost of these restricted- 
hour units is from 3d. to 4d., and this includes the cost of 
fuel mentioned above. 

I may say that since writing the article which appeared in 
your issues on August 26th and September 2nd, I have 
applications in hand for a further 100 H.P. distributed among 
consumers, all of which will be for restricted-hour power 


Electricity and Tramways Department, 
Burton-on-Trent, October 10th, 1910. 


P. J. Pringle. 


Municipal Depreciation. 


I was pleased to note in your issue of July 29th the 
Editorial comment on my report on the working of the 
Sydney undertaking during 1909. My pleasure was not, of 
course, caused by your demonstration of my ignorance. of 
the business with which I have been connected for 15 years, 
but by the exhibition of such a perfect example of that bland 
assumption of superior knowledge which has often delighted 
me in your own and in your contemporaries’ pages. 

I do not intend to enter into a discussion with you on the 
subject, the mention of which in my report provided you 
with a text for an Editorial. Even if you cared to find the 
space, and I the time for such an exercise, he would be a 
poor journalist who could not get the better of a disputant 
much more able than myself, when. the dispute was carried 
on by means of “ Letters to the Editor” and “ Editorial 
comment” in the journalist’s own periodical. 

But as a comment on your comment on my report, I would 
like to draw attention to the fact that the Board of Trade 
form:of accounts for a local authority provides for no pay- 
ment to'meet depreciation on the Dr. side of the revenue 
account. * This is the point which I wished to make in my 
report. It is-well known to me that British municipalities 
have built up reserve funds. But the payments to these 
funds have been out of “ profits.” They have not been 
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taken as a fixed percentage of the capital expended out of 
the revenue earned for each year. The practice in Sydney 
is to fix each year a percentage-of~-the total capital expendi- 
ture to date, which is added to the depreciation account, and 
this percentage is deducted from the revenue for the year 
before the revenue account is balanced. It has been sug- 
gested, and strongly urged, in Sydney, that this percentage 
should be 5, 6, or even 7, exclusive of the sinking fund 
contribution. It must be remembered that the Sydney 
depreciation account is not precisely similar to the “ reserve ” 
or “renewals” funds of British municipalities. The latter 
are actual funds from which at any time cash can be drawn 
for the renewal of plant, &c. The former is only an account, 
appearing as a sum on the liabilities side of the general 
account. Sydney has a reserve account also, but the depre- 
ciation account is only intended to provide for the deprecia- 
tion of the assets as a whole year by year, and mot for 
incidental renewals, the payment for which must come from 
other sources. 

I fear that I have already written more than you will care 
to read, and much more than you will care to find room to 
print, but I should like to know why your comments were 
confined to the figures given in my report for municipal 
undertakings. In the Board of Trade form of accounts for 
companies provision is made for the allowance for depreciation 
being taken out of revenue, and the companies mentioned in 
my report make an allowance. But the percentage in their 
case averages much less than that given by me for the 
municipalities. How do you account for this? Is it that 
the virtuous directors of the companies charge almost /// 
their renewals to revenue ? 

I seem to remember that a few years ago the ELECTRICAL 
REVIEW’S opinion, as gathered: from its pages, was that the 
statements of accounts of all municipal electrical supply 
concerns showed that they were rushing to ruin, and that 
those responsible for their management should go to the 
companies to learn how to make proper provision for 


depreciation. 
H. R. Forbes Mackay, 


City Electrical Engineer. 
Sydney, September 5th, 1910. 


[The paragraph in Mr. Forbes Mackay’s report to which 
we took exception dealt specifically with British Municipal 
finance, and was quoted in our issue of July 29th last. 

The fairness of our comment we leave to our engineer 
readers’ decision. 

Whatever the remarks in the report were intended to 


‘demonstrate, it certainly does not appear that a fair com- 


parison can be made between Sydney’s 4 per cent. 
contribution—1 per cent. to sinking fund and 3 per cent. 
to depreciation—and the sinking-fund contribution only, of 
British Municipal undertakings, if the object in view is to 
show the relative financial stability of the concerns. 

In addition to a higher rate of sinking-fund repayments, 
the majority of the British undertakings referred to in the 
report have already accumulated substantial funds which are 
available and used for depreciation purposes. Moreover, in 
some cases the contributions to them are from revenue, and 
certainly in one case on a definite percentage, as in Sydney, 
although Mr. Forbes: Mackay did not give them credit for 
it in making his comparison.—Epbs. E.R. ] 


Electric Smelting,—The experimental furnace at Dom- 
narfvet has been pulled down, and a new smelting furnace, to con- 
sume 4,000 H.P., is in course of erection, this being the first of ten 
such furnaces, from which some 160,000 tons of pig-iron will, it is 
estimated, be produced annually. The first furnace will be ready 
in February, 1911. 

At Héganiis, where also experiments have been in progress, an 
electric furnace is being built to produce 10,000 tons of pig-iron 
annually, and here also 10 of these furnaces are projected.— 
Affiirsvarlden. 

In arecent Consular report quoted in the Board of Trade Jowrnal, 
it is stated that, by the use of furnaces of a capacity of 15 tons, vhere 
can be electrically produced from pig-iron, wrought-iron and steel 
capable of competing with ordinary good qualities at prices varying 
from £5 lls. to £8 6s. 8d. per ton, according to quality. . The elec- 
trical energy used in smelting iron ore is. about } H.P. per ton of 
pig-iron per annum, and the quantity required to transform this 
product into steel and partly to roll it. brings the total expenditure 
of power to about 4 H.P. 


‘in a spherical space insi 


BRUSSELS EXHIBITION. 
; (Continued from page 559.) 


Messrs. NALDER Bros. THompson, Ltp., London, who 
received a Diploma of ‘Honour for their exhibit, showed all kinds 
of switchboard measuring instruments, as well as portable and 
standard instruments, insulation testing sets, automatic battery 


Fig. 44.—NALDER Bros.’ PORTABLE STANDARD VOLTMETER. 


charging switches, &c. The accompanying illustration, fig 44, 
shows their portable standard wattmeter ; the same type of instru- 
ment is used for ammeters and voltmeters, which, in conjunction 


“with portable transformers, cover a wide range of measurements, 


and can be used on high-pressure circuits. 

The switchboard instruments were both of soft-iron and moving- 
coil types, in a variety of sizes and patterns, the latter possessing in 
particular the advantages of dead-beatness and accuracy, but being 
suitable only for continuous current. The instrument illustrated 
is of the dynamometer type, suitable for both D.c. and A.c. The 
portable instruments were similarly of all three types. Where A.c. 
only is to be measured, the Drysdale movement is used, having a 
long, narrow moving-coil of the Ayrton-Mather pattern, with a 
series-wound electromagnet ; this instrument is especially accurate 
on low power-factors. The “Ohmer” (an electrostatic ohmmeter), 
thermal current limiters and the telethermometer were also. shown. 

Mr. R. W. Pav, London, naturally made a special feature of his 
“ Unipivot ” moving-coil galvanometers and measuring instruments, 
the variety of which is constantly increasing. Some months ago 
we described the Universal Testing Set in which this system is 
employed ; more recent applications of it, exhibited at Bryssels, are 
to a reflecting galvanometer (fig. 45) and to a dynamometer (fig. 46), 
both of which are portable, and do not require careful levelling. 


Fic. 45.—Uniptvor REFLECTING GALVANOMETER. 


The former, with a period of 1} sec., and a resistance of 200 ohms, 
gives a deflection of 25 mm. at 1m 

nsisting of a small moving coil piv at its centre of gravity, 
fixed coils, gives full scale deflection 
for 0°005 ampere or 0°5 volt, and may also be used as a wattmeter, 
being especially suitable for measuring the consumption of metallic- 
filament lamps. 
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Another item calling for notice is a pyrometer of new pattern, 
represented by fig. 47. This is provided with a cooler for the 
“cold” junction of the thermo-couple, consisting of a box con- 
taining water, the temperature of which can be measured with a 


Fic. 46.—UniIprvot DYNAMOMETER. 


thermometer, or kept constant by circulating water through it by 
means of the pipes indicated in the figure. 

Fig. 48 shows a Drysdale one-ohm standard resistance coil, in 
which the resistance consists of two wires, of materials and resist- 
ances so adjusted that their joint temperature-resistance coefficient 


Fig. 47.—PYROMETER WITH WATER-COOLED JUNCTION. 


is practically zero. The great advantage of this device is that it 
may be used for comparatively large currents without loss of pre- 
cision through temperature rise. The wires are wound on porcelain 
rods, and enclosed in a metal case. 


Fig, 48.—DRYSDALE STANDARD RESISTANCE. 


Space considerations forbid us to do more than mention the 
various plug and dial resistance boxes, rheostats, galvanometers, 


‘ shunts, electrostatic voltmeters, dynamometers, oscillographs, &c., 


included in this excellent exhibit, to which the Grand Prix was 
awarded. 
(To be continued.) 


LEGAL. 


PAISLEY TRAMWAYS ARBITRATION. 


Mr. RoBert HamMonnD, M.Inst.C.E., sat as Arbitrator at the West- 
minster Palace Hotel on Friday, the 7th inst., under the Paisley 
District Tramways Orders Confirmation Act, 1901, to settle the 
price to be paid for electrical energy for the next seven years by 
the Paisley District Tramways Co. to the Paisley Corporation. 

Mr. G. J. Talbot, K.C., appeared for the Corporation, and Mr. 
Balfour Browne, K.C., for the Tramways Co. “ 

Mr. TALBorT said that the order of 1901 incorporated the Paisley 
District Tramways Company, and gave them the ordinary tram- 
way powers. Sec. 75 of the Act would show precisely how the 
question arose. The Corporation of Paisley were the local autho- 
rity within their area; the sompany were seeking powers, and an 
agreement was come to between them by which that section was 
inserted. That section provided that if the Paisley Corporation 
desired, under certain conditions, to do so, they should supply, and 
the Tramways Co. should take from them, the electrical energy 
required for working the tramways. The rates were fixed as 
follows :—2d. per unit for the first 200,000, 13d. for the second 
100,000, 14d. for the next 100,000 and 14d. for every subsequent 
100,000. The present supply taken by the company was 1,220,000 
units, and at the present rate of payment this worked out at 1°43d. 
per unit. The section went on to provide for the revision of those 
prices, and if the parties could not agree, then the matter was to be 
referred to an arbitrator. It was the company who had applied for 
arbitration. Application had been made to the Corporation for a 
reduction in the rates, but a reply had been received, stating that 
the Corporation were unable to meet the company on the 
terms asked for. The company therefore applied for re- 
vision, and a very considerable reduction in the rates fixed by the 
Order of 1901. There were two main points which were material. 
The first was, at what cost could the company, who were 
tied by statute to the Corporation, if they were free to make their 
own electricity produce it themselves, or obtain it elsewhere ? The 
second was, what were the terms upon which the Corporation sup- 
plied other consumers of electricity with energy for power purposes, 
and how did they compare with the terms which under the Act of 
Parliament they imposed upon the company and which they pro- 
posed to continue toimpose upon them? There had been no change 
of rates to the company since 1901. The company got powers for 
further tramways in 1908, with respect to which they were not tied to 
the Corporation. They said that prices-which were reasonable in 
1901 were now very excessive. In 1905 the prices to other con- 
sumers charged according to the Corporation scale, ranged from 
24d. to 14d. according to the amount of current taken. Now, 
five years later, they ranged from 14d. to 3d., and yet the price to 
the company remained the same, although they took about half the 
total supply of the Corporation. If the company’s prices bore the 
same ratio to the prices of to-day, as they did to the prices in 1901, 
the price to them would be “64d. instead of 1°43d. The price in 1901 
was a flat rate of 24d. forall consumers. At that time the price to the 
company was, as it ought to have been, below the lowest price 
charged to the ordinary consumer. It was now nearly 
double. At present a consumer of over 500,000 units was 
entitled to a price of $d. Counsel submitted that there 
was no reason why the scale should stop at 500,000, and that 
there should be a further reduction over that amount. Under the 
Electric Lighting Act of 1892 the company were entitled to 
terms not less favourable than those granted to ordinary consumers 
of the same quantity. In this case the price to the ordinary con- 
sumer was for power delivered at his premises, the Corporation 
supplying the mains and putting up with the loss entailed by 
transmission, but the price to the company was for supply delivered 
at the Corporation’s own generating station, and the company bore 
the whole cost of transmission. The company’s rate, therefore, 
would be more nearly 24d. If the Corporation could afford to 
supply the ordinary consumer at 3d., they could afford to supply 
the company at 4d. ~ That was a prima facie case for a great reduc- 
tion in the price charged to the company. What the arbitrator 
had to look at, was not what did it actually cost the Corporation, 
but what it would cost them if they managed their undertaking 
properly ? He thought he could show that in several respects the 
Corporation’s cost of management was excessive. He could show 
that their undertaking was assessed on a radically wrong basis, and 
that they were paying excessive rates to their district at the expense 
of the company. 

Mr. Browne said there were several points to which he would 
take exception if his learned friend tried to put them in evidence, 
particularly the admissibility of anything relating to the assessment. 
The arbitrator was not sitting as a rating authority. 

Mr. Horace FIELD PARSHALL, consulting engineer to the com- 
pany, giving evidence, said that the total length of the tramways 
constructed by the company, and supplied with electricity by the 
Corporation, was 14 miles 8 furlongs. The company had to spend 
£20,000 on their distribution system for 50 cars, which was an 
abnormally high expenditure. The current supplied at the generating 
station was a 550-volt D.c. The prices agreed upon in 1901 were fairly 
reasonable at that date. At the time there was no precedent either 
one way or the other in dealing with cheap electricity. In 1901 the 
Corporation had a flat rate of 2$d. for power and heating. In 1905 
a scale had been adopted ranging from 23d. to 14d., according t9 
quantity: Since then, a scale had been adopted which ranged from 
14d. to #d. That looked as though the price of motive power had 
been halved, but the company had not been allowed any reduction 
of price. In fact, it looked’as though the reduction might have 
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been made at the expense of the company; the latter took 
about half the total electricity generated by the Corporation. 
About 5 per cent. of the load taken by the company was used in 
lighting their offices and car-sheds. He doubted whether they 
were obliged to take that from the Corporation. : 

Mr. Browne: AndI doubt whether the Corporation is obliged 
to supply you at the price named in the Act. 

WITNESS said the supply to the company was spread over 20 hours 
a day; it was fairly well spread over the whole year, and was 
fairly constant from year to year. If the Corporation had three 
consumers taking about the same quantity of current as the company, 
in order to give them that supply the Corporation would have had 
to expend at least £17,500 in mains, transformers, meters, &c. The 
company had had to bear that expense themselves, which in their case 
amounted to £20,000. The Clyde Valley Co. were supplying the Tram- 
way Co. for three miles of line not included in the provisional order, 
and their charges were for the first 200,000 units ‘8d. ; for the next 
200,000, 75d. ; for the third 200,000, ‘7d.; for the fourth, ‘65d. ; 
for the fifth 200,000, ‘6d. ; and for all energy in excess of a million 
units ‘5d. He thought that the Clyde Valley Co. could supply the 
whole power to the Tramway Co. at a rate of °65d., and at that price 
it would be a very good contract for the power company. He had 
made an estimate that if the Tramway Co. made their own supply, 
they could build a station at the cost of £19,400. Taking the 
capital charges at 63 per cent., that would be £1,300 a year, allow- 
ing, say, £20,000. Allowing for charges of generation, the total 
works cost would not exceed ‘7d. per unit. They thought it would 
be substantially lower, and he was assured from his own experience 
that it would not be higher. A large undertaker should be able to 
supply the quantity at a lower figure than that. Speaking 
generally, the plant of the Paisley Corporation was a good one, and 
should be capable of generating the supply as economically as 
Motherwell or the Lanarkshire company. Asa matter of fact, the 
Paisley Corporation accounts compared unfavourably with the 
others. The cost of coal was excessive, and salaries seemed to be 
abnormal. Cost of fuel was ‘3d. per unit at Paisley, “186d. at 
Motherwell, and ‘168d. for the Lanarkshire company. Salaries 
were £2,166 for Paisley, £957 for Motherwell—£1,152 for the 
Lanarkshire company, which worked out at ‘56d. ‘35d. and “4d. 
respectively. He could not see why Paisley should be higher than 
the others. 

Mr. BrownE said he was diametrically opposed to his learned 
friend as to what the principles which were to decide the matter 
were. Their plant was put in to generate electricity for 40 or 50 
cars, and the plant was provided, as they saw by the correspondence 
about 1902 or 1903. He took it that that plant could be provided 
at a cheaper figure‘now. 

WITNESS: Yes, much cheaper. 

Mr. Browne: Are we entitled to claim for the cost of generating 
electricity upon the plant that we actually provided, or must 
it be upon a hypothetical plant now ?—We are prepared to concede 
that it is upon the plant you have. 

In reply to further questions, WITNESS said the company thought 
they were entitled to as good a price as other consumers in the 
borough, and that they ought not to be discriminated against. He 
did not know that, if the Corporation supplied current to the 
company at the reduced price asked for by the company before the 
Arbitrator, it would involve a loss to the Corporation of ‘758d. per 
_ unit or £4,000 per unnum. He did not think it would involve a 

loss if the Corporation knew how to conduct their business and ran 
it properly. 

Mr. BROWNE quoted 14 local authorities purchasing electricity 
for tramways, the average being 1,931,439 units used, and the 
average price being 1°39d. per unit. That was as against 1,236,000 
used at Paisley at a price of 1°43d. per unit. He asked witness 
what he estimated the cost of a direct supply plant would be, and 
WITNEss replied, £6,000. 

Re-examined by Mr. TALBoT : The Paisley Corporation excluded 
the Clyde Valley from competition in supplying the Paisley Tram- 
way Co. on the plea that they could supply the latter as cheaply. 
If the Corporation had put in two 500-Kw. machines they could 
have worked much more economically, .as at present they were 
working their one big machine for a considerable time with a light 
load. 

Mr. Davip ALFRED STARR, M.I.E.E., general manager to the 
Clyde Valley Electrical Power Co., said if his company were 
allowed to do so, they would be prepared to supply the entire 
system of the Paisley company at the same rates as at present with 
slight increase of units per step, making the steps 300,000 each 
instead of 200,000. The price then would be ‘8d. for the first 
300,000, °75d. for the second 300,000, ‘7d. for the third, ‘65d. for the 
fourth, ‘6d. for the fifth and ‘5d. for all over 14 million units. 
That would include the cost of converting apparatus. 

Cross-examined by Mr. BROWNE: His company’s capacity 
was about 7,000 Kw, at both their stations, They sold about 
20,000,000 units per annum. They supplied some towns, and some 
consumers were being supplied at $d. per unit. The largest price 
they were charging any consumer for power was 2d. That would 
be for about a $H.P. They supplied some Corporations in bulk, at 
a 4d. where about 3 million units were taken. The Corporations 
would use those units for lighting, heating and power, and, no 
doubt, they made a profit. The Corporations did the converting 


themselves. His company had paid no dividend at present. Their 
capital was £600,000 all paid up. Their total plant installed was 
11,600 Kw., 6,000 at one station and 5,600 at the other. The 
debit balance. which they formerly had against them was now 
wiped out, so that they were now at the turn of the scale. 

Mr. RoBERT JACKSON, Government assessor of Railways and 


Canals in Scotland, said he was asked by the agents of the Paisley 
Tramways Company to value the Paisley electricity undertaking. 

Mr. Browne : There is a tribunal which can determine what is 
the rateable value of these works. We cannot question that here. 
He, apparently, is going to say that this rateable value is wrong, 
but he cannot say that, and, with all respect, you cannot decide that. 

Mr. TALBOT said that the company’s case on that head was a very 
simple one. They said that on the face of the accounts there was 
a case for explanation. They proposed to show that the rating of 
the electricity works was too high on principles which could be 
well established. 

The ARBITRATOR : I do not think we are competent to turn this 
into a rating case, and therefore all I am anxious to have from the 
witness, as an expert, is that he considers the assessment should be 
so much. 

WITNESS, resuming, said that the assessment at present stood at 
£9,398. His valuation was £5,254. The rates were 6s., 10s. or 
6s. 1ld. in the £:. The actual rates paid in 1910 by the Corpora- 
tion on the electricity works were £2,636. According to his 
figures they would be £1,426. The rates and taxes paid in Paisley 
on the works amounted to ‘26d. per unit supplied. 

Cross-examined by Mr. BRowne: If he had been appointed the 
assessor to Paisley, the Town Council could have appealed to the 
Court of Session on the ground that his valuation was too low. 
When an undertaking was starting, and there was little or no profit, 
then it was rated at a low figure. There was an annual valuation 
in Scotland, which depended entirely upon tenant’s capital. 
To find out what a tenant’s capital was in a rating case, some- 
times took days. He did not know the cost of the works in 
Paisley. Therefore, he did not know exactly what to allow for 
depreciation, but he had made an estimate. He could not imagine 
for what purpose the Corporation had been paying more than 
£1,000 a year too much in rates on their electricity works. If the 
rates on the works had been reduced, the cost would have to be 
spread over the other rateable property. His estimate of the 
present capital value was £43,443. He had arrived at that figure 
by taking the total sum which appeared in the accounts for 
machinery, £83,603. He took 35 per cent. of that as the value of 
the tenant’s proportion, namely, £29,261 ; transformers, £12,496 ; 
meters, £5,972 ; instruments, £1,196; public lamps, £4,716 ; tools 
and appliances, £456 ; furniture, fittings, £207. That gave a total 
of £54,304, and that less 20 per cent. for depreciation, namely, 
£10,861, left the figures £43,443. The valuation was arrived at 
according to Scottish law and the decision of the Scottish judges. 

Mr. FRANCIS GRIPPER, M.I.E.E., general manager of Edmundson’s 
Electricity Corporation, said that the Hamilton power station, which 
was used by the Hamilton Corporation and worked under agreement 
by Edmundson’s Electricity Corporation, had about 780 Kw. of plant 
installed, and had for the past two years been giving a supply on a 
small scale to the Lanarkshire Tramway Co., the price charged 
being on the following sliding scale :—For the first 50,000 units 
per quarter, ‘85d. per unit ; for the next 50,000, “80d. per unit ; for 
the next 50,000; ‘75d. per unit ; for the next 50,000, ‘7d. per unit ; 
and for any further quantity, ‘5d. per unit. The supply actually 
taken had not been much over 60,000 units per quarter, and the 
price had worked out at about ‘84d. per unit. The Lanarkshire 
Tramways Co. were taking the supply to supplement their own 
supply to-an outlying portion of their tramway system, and if they 
were prepared to enter into a contract for the whole of their supply 
from the Hamilton station under the condition of taking the supply 
from the company’s switchboard, witness was sure that it would 
pay the company to give such supply on the same scale of charges, 

Cross-examined : The Edmundson Corporation was not paying a 
dividend. 

Mr. TALBOT then asked that details as to the cost of the Cor- 
poration plant should be supplied during the adjournment. 

The ARBITRATOR said it was material that they should have 
details of the cost of the plant laid down for the tramway 
purposes. He could hardly ask the Corporation for an inventory of 
the whole. 

Mr. BRowNE said he would furnish rough details. 

Mr. Frep Coutts, general manager of the Paisley District 
Tramways, said in 1902 the Paisley load factor was 11°52; in 1904, 
when the cars started, it rose to 15°28, and in 1906-7, when the new 
car routes were opened, it rose to 18°19. Theactual load factor of the 
tramway supply was about 25 per cent. on ordinary days and 40 per 
cent. on Saturdays and holidays. The company had 23 ‘miles of 
heavy cables and 22:miles of smaller cables. The heavy cables were 
those devoted to feeding the track. The Paisley Corporation had 
apparently about 65 miles of mains, and the value has been given 
as £44,000. The company bore all loss in transmission, . 
which was considerable. It was reckoned by the Corporation 
that the loss was 30 per cent. on some of the company’s 
routes, and 15 per cent. on others, but Witness did not admit the 
accuracy of those figures. In the case of ordinary consumers the 
loss in transmission fell on the Corporation. Witness did not think 
the loss in transmission on his company’s system amounted to 
10 per cent. The maximum load on any one day, by the company, 
was 7,030 units, for all other consumers 8,034 units. Taking recent 
prices, the Greenock contract was the first 500,000 at 14d. per unit 
and a sliding scale up to ‘85d. The units used there were 654,000, 
about half that of Paisley. Those prices had been revised during 
the past few weeks, and had been reduced, but he did not know the 
exact figures yet. Sunderland had a flat rate of ‘75d. Tyneside 
used 1,214,000 units, taking part of its supply from the Newcastle 
Supply Co, and part from the Corporation. The rates in both cases 
were the same, namely, for the first 200,000 at 14d., and thereafter 
"625d 


Cross-examined by Mr. BRowNE ; The company had 50 care. He 
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had been manager five and a half years. In 1905 the company carried 
9,449,090 passengers; in 1906, 10,594,017 ; in 1907, 11,427,813; in 
1908, 10,749,068 ; 1909, 10, 314, 328 ; and for the first ‘half of ‘the 
present year 5,439,550. There had been days when all their cars 
were running. 

WITNESS, in reply to further questions, said he did not know that 
the Corporation had acquired some big power consumers which 
accounted for the rise in load factor. The Corporation had com- 
plained of the company’s feeders. He had never asked his board to 
increase the feeders. In his opinion they were quite adequate. He 
had complained of the units per car-mile going up, and had 
challenged the accuracy of the figures. The feeders had never 
broken down through overloading. 

Re-examined by Mr. TALBoT ; They had 2°4 sq. in. of copper in 
the ground on the positive side and about 2 in. on the other side. 

This closed the case for the company, and the proceedings were 
adjourned until October 25th, it being arranged that the Arbitrator 
should in the meantime visit the works at Paisley. 


Torquay TRAMWAY AWARD 


Mr. ARCHIBALD READ, the Arbitrator appointed by the Local 
Government Board, has given his award in the dispute between the 
Torquay Corporation and the Torquay Tramway Co. The Arbi- 
trator points out that this was a case which had arisen for the 
determination of all differences between the parties under Sec. 61 
of the Tramways Act of 1904, as to whether the Corporation had 
acted reasonably in refusing their consent to the use by the Tram- 
way Co. of the overhead system on the Torbay Road; at present 
worked on the Dolter system of electric traction. The Arbitrator 
presents his award in the form of a special case in response to the 
objection of the counsel for the Corporation who urged that the 
Arbitrator had no jurisdiction in thé matter. As to this the Arbi- 
trator says that it is the only point of law which arises. It was 
contended that under Sec. 56 (sub-sec. 1) of the Torquay Tramways 
Act, ‘1904, and in the events which had since happened, the 
Corporation had acquired the absolute right to veto the use of the 
overhead system on the Torbay Road. If this contention was right 
his award failed; if it was not right his award stood. The Arbi- 
trator passes on to review the circumstances that led to the adop- 
tion of the Dolter system of surface contact traction by the Cor- 
poration, and says that from the very first the Dolter system 
proved most unsatisfactory to work and maintain, particu- 
larly on the Torbay Road, which at spring tides was often flooded 
for two-thirds of its length by sea water. Under these circum- 
stances the company approached the Corporation and tried to induce 
them to consent to the introduction of the overhead system along 
all the tramways, including the Torbay Road, although it was 
doubtful whether, except on the Torbay Road section, they needed 
such ‘consent. In fact, since the Corporation’s refusal the company 
had been advised that such consent- was unnecessary and had 
ordered the necessary overhead equipment. On May 13th a meeting 
took place between Mr. Cownie, the managing director, Mr. Holli- 
day, the local manager of the Tramway Co., and the Tramway 
Committee of the Corporation, and the whole question was dis- 
cussed. The result was recorded on the minutes. which he found 
fairly embodied the result of the meeting. The Committee 
suggested that in consideration of the Corporation giving their 
consent to the overhead system on the Torbay Road the company 
should undertake to construct tramways 3, 4 and 4A, and Colonel 
Spragge, who was present, and who was an out-and-out oppo- 
nent of the overhead system on the Torbay Road, did not 
actually protest against this suggested solution of the difficulty. 
The Tramway Company refused to accede to the suggestion of 
the Committee as to the construction of other lines, and on 
June 3rd received this letter from the Corporation : ‘‘ As your com- 
pany have not seen their way to entertain the proposals of the 
Committee, they cannot now advise the Council to consent to the 
conversion of the Dolter surface contact system to the overhead 
system on any of the tramways of the borough.” It was suggested 
in evidence that when they first met, the Committee thought there 
was no alternative to the Dolter system except the overhead, and 
that they subsequently heard of other possible. surface-contact 
systems, and this made them change their minds. There was, how- 
ever, no evidence before him other than that the company’s refusal 
of their terms was the ground of their decision on June 2nd, and he 
found as a fact that that decision was come to as a result of the 
company’s refusal, and that alone, and that if the Committee’s 

terms had been accepted, they would haye advised the Council to 


_ give their consent. It was noticeable that the Council’s decision 


applied not only to the Torbay Road, but.to all tramways, 
although they had at first expressed their willingness to agree 
to the conversion of all the others without conditions. On 
June 23rd the Council received the report: of the Tramway 
Committee, and ‘unanimously decided to adopt their: recommenda- 
tions, and ‘refused their consent: to authorise. the Committee to 
further negotiate with the company. The Arbitrator continues : 

“The question for my decision is whether having.regard to all the 
circumstances of this case such refusal was unreasonable. Now, it 
is claimed for the Corporation that their refusal must be held 
reasonable, because it was founded on a reasonable belief that the 
overhead system would destroy the amenities of Torbay Road, which 
it is claimed is a beauty spot of Torquay, and on their sustained 
policy pursued from the agreement of January 2nd, 1904, to the Act 
of 1909 to protect that toad from such system,” He continues :— 
“ Apart from the general prejudice against. tramways in general, 
and the overhead system ‘in particular, the specific points upon 


which the Corporation’s witnesses alleged that the overhead system 


would destroy the beauties and the amenities of the roads were :— 
(1) It would destroy the sea front as a promenade for the carriage 
people, and, generally, the poles, trolley arms and wires would 
obstruct the view of the Bay ; (2) the unsightliness of the poles 
and arms would destroy the general amenity of the road ; (3) many 
invalids visit’ the town, and would be arfected by the additional 
noise of the overhead system. Tested by the actual facts as to the 
character of the road and its traffic, fortified by a careful view 
thereof, I have come unhesitatingly to the conclusion that there is 
no reasonable ground whatever for supposing that the amenities of 
the road, and thereby the welfare of Torquay, will be appreciably 
affected by the overhead system. The only view of the Bay and 
the. real Promenade for carriages and pedestrians is on the sea 
front. The tramway poles and traffic would be on the shore side 
of the road only at intervals of about 40 yards. The electric light 
would be carried on the tram poles of about the same height as the 
present standards, so that the number of poles would be increased 
rather less than three to one from the station to the Terrace 
Gardens, and rather less than two to one from there to Torbay 
Hotel at the end. As to the general effects, if properly designed 
and painted a neutral colour, these poles would be practically 
lost against the green background, particularly against the 
evergreens of the Terrace Gardens. As to the noise, the 
traffic along the road is already of such a noisy character 
that it is difficult to conceive of the overhead system materially 
adding to it, and any noise made by trolley arms on the wires 
would be more than counterbalanced by getting rid of the 
present jarring noise caused by the heavy skates. I have, in fact, 
no hesitation in concluding that the esthetic objection to the 
overhead system, so far as it is still genuinely entertained, as it is 
undoubtedly by some of the Corporation, such as Col. Spragge, is 
based more on conservative tradition and a natural initial prejudice 
against anything which might possibly tend to mar the natural 
beauties of the road, than on solid fact, and that no impartial 
person, however desirous to preserve esthetic amenities, would come 
to any other conclusion than the one at which I have arrived. 
Further, I am far from satisfied on the evidence, apart from the 
actual facts in connection with the road, that the Corporation as 
a whole genuinely entertain the view that the overhead system 
would ruin the road, and are determined to resist it at all costs, 
On the contrary, I think on the facts the inference is irresistible 
that the majority were prepared to consent to the overhead system 
if they could get their price. The point of view from which 
the Corporation have approached the question has been 
that they have the right to refuse their consent, and 
that that right is valuable, and should not be be parted with unless 
they could make a good bargain. The Corporation now say, 
‘Very well, so long as there is some surface contact system 
untried which there is a. reasonable ground to believe will satisify 
the Board of Trade, it is not unreasonable for us to withhold our 
consent.’ It is noteworthy, however, that this was not the real 
ground on which, in fact, their consent was refused. It was - 
refused because the company would not consent to construct tram- 
ways 3,4and4A. Yet another alternative i is, as I understand, now 
put forward by the Corporation. ‘There is,’ say they, ‘an alter- 
native route. We are prepared to allow you to construct Tram- 
ways 4 and 4A on the overhead system.’ This alternative has never, 
in fact, been offered to the company, nor did it form the ground of 
the Council's refusal ; but if it had, I find that it is a quite imprac- 
ticable, unreasonable, and impossible course to suggest, having 
regard both to the character of the route itself, and to the fact that 
even if the company could finance it, it would mean the sacrifice of 
all the capital expenditure on the Torbay section, and leave it 
derelict. ‘Well,’ it is urged for the Corporation, ‘if there is to be 
no tramway there, the Corporation is not in fault; it is not un- 
reasonable, because it has always objected to an overhead system. 
Let it become derelict.’ Such a position I hold to be utterly 
unreasonable, in view of the facts that this line has admittedly 
proved a most useful and attractive route of acknowledged 
public utility, carrying some 600,000 persons. Also on the 
evidence, I find the Corporation as a whole, and the 
inhabitants, would be very sorry to give it up. Moreover, 
there isa statutory duty to maintain it for the benefit of the public, 
and if, as I find, the only practical method of preventing it becoming 
derelict, and probably of preventing the whole tramways system 
coming to a standstill, is to run it on the overhead system, I think 
it is unreasonable of the Corporation to withhold their consent 
upon esthetic considerations, even assuming that they are well 
founded and genuinely held. I have no hesitation, having 
regard to the very serious consequences which would result from 


- such refusal, and to all the circumstances of this case, in holding 


that such consent has been unreasonably withheld, and I 
so award. I have come to this conclusion without taking 
into consideration the consequences which I find as a fact will 
result to the company from such a refusal, namely, the loss of its 
capital amounting to £140,000 sunk in these tramways. But I am 
certainly of opinion that some weight might properly be attached 
to sucha consideration. I was referred by counsel for the company 
to the case of the Postmaster- General v. Croydon U.D.C. 
as supporting the company’s case, and by counsel for the 
Corporation to Postmaster-General -v. Tottenham U.D.C. (see 
Knight’s L.G.R., p. 791), in support of their case, and I have also 
considered the case of the Postmaster-General v. Watford U.D.C., 
but, in my opinion, these cases are more likely to mislead than to 
guide me toa correct decision in this case, which must depend upon 
its own special facts. As Judge Lawrence said in the Tottenham case 
“Tt is impossible to lay down a principle in these cases. All we 
can do is to consider all the circumstances and then give the best 
opinion on them we can.” I wish, however; to echo and apply the 
words of Sir Jas. Woodhouse i in the Wertors case (at p. 507) that 
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should not lightly disregard or readily overrule the exercise of the 
local authority’s discretion, and only a strong conviction, which 
the facts of the case establish in my mind, that it has not 
been reasonably exercised reluctantly compels me to doso. Subject, 
therefore, to the Court’s opinion on the preliminary point of law, I 
award that the Corporation’s consent has been unreasonably with- 
held, and that the Corporation do pay to the company the costs of 
this arbitration and of this my award. 


NEW ELECTRICAL DEVICES, FITTINGS 
AND PLANT. 


The E. & W. Convector. 


We illustrate in fig. 1 the “E. & W.” convector, which has been 
introduced by Messrs. EASTMAN & WARNE, of Acton Vale, London, 
W. It consists of two separate sets of four each, resistances of a bronze 
alloy giving even consumption (no heavy starting current), the wire 
being wound on Uralite strips 12 in. long X.] in. or 1} in. wide, 
according to the rating of the convector. These strips are arranged 
between upright slabs of a stouter non-combustible material of 
similar nature to Uralite, the whole being placed in an outer casing 
made with light cast-iron end plates and stout perforated steel sides 
with threaded iron rods and nuts to hold the whole together. The 
eight separate lengths of resistance strip are coupled up in two 
groups with a switch to each, one switch controlling 40 per cent. 
of the total, the other 60 per cent., and the two together passing the 


Fig. 1.—THE “E. & W.” Convector. 


full amount. Thus the heat regulation is obtainable in a very 
simple manner. — The resistance is proportioned to avoid a dangerous 
or destructive temperature, and the life of the heat elements under 
these conditions may be expected to be very long, the bronze wire 
being little subject to oxidation at temperatures below red heat. It 
is claimed that renewals in case of breakage are easy and inexpen- 
sive to make, and with ordinary ‘care breakdowns should be very 
rare. Two forms are made, the cheapest being with bare heating 
element merely enclosed in the casing as described above, while the 
other and more expensive form has strips wrapped with mica and 
alight steel sheathing. Both forms can also be supplied with small 
lamps to indicate when current is switched on. 


Combined Switch and Wall Socket. 


The old practice of connecting wall sockets directly to the 
circuit wires, so that the contacts were permanently “alive,” has 
become obsolete, and it is now the custom for controlling switches 
to be provided wherever such appliances are installed. Obviously, 
a combination of switch and wall socket possesses many advantages, 
from both the user’s and the contractor’s point of view, over any 
arrangement which entails the use of two distinct accessories. 

Such a combination has been recently placed on the market by 
the Ep1son & ‘Swan UNITED ELEcTRIC Co., LTp,, 36-37, 
Queen Street, E.C., and is illustrated and described in a leaflet 
which they have issued. The new switch socket and plug 
has been designed to meet the need for a socket which shall become 
dead as soon as the plug is removed, and which shall remain dead 
until the plug is not only replaced, but is pushed right home. In 
order to render it impossible for contact to be made in any other 
way than that for which the plug is wired, it is provided with 
different sized pins. This arrangement renders the plug particu- 
larly useful for‘charging small accumulators in series with a lamp. 
It is impossible to short-circuit the-socket, and being small and 
heat, it is suitable. for.use in any~-room.: In addition to these 
features the projection is also very small. It can be obtained with 
covers finished to match any existing fittings or decorations. 

A second type, which we illustrate herewith (fig. 3), is so con- 
structed that the switch-can be opened without removing the plug, 
whilst, at the same time. it is impossible to withdraw the plug: with- 
‘out switching off the current. The action of the combination is 
Simple, and the switch mechanism, which is, of the well-known 


Fig. 2.—-BENJAMIN REFLECTOR 


Ediswan wedge ‘type, is -reliable.. Copies of the leaflet. can be 
Benjamin Reflector ‘Fitting. 

THE BENJAMIN ELECTRIC, LTD., of 14, Rosebery Avenue, E.C., are 
putting a new fitting (fig. 2) on the’ market designed ‘especially as 
a substitute for arc lamps in shops‘and offices. It is made up of a 
polished brass body. carrying two to Benjamin angle lamp- 
holders, an 18-in. opal reflector, and an internal reflector of. polished 
aluminium. The lampholders are easily accessible for wiring with- 
out removing their porcelain interiors. These fittings are supplied 
‘with brass stem, canopy and loop, or they may be used with hook- 
and-chain suspension if desired. : 


Prevention of Accidents in Mines. 


Our readers will remember that in January last Mr. H. J. Fisher 
described, before the Institution of Electrical Engineers, a new 
system for the prevention of accidents in mines due to the develop- 
ment of faults in cables, &c. The patents have been acquired by 
Messrs. W. T. GLOVER & Co., LTD., Trafford Park,, Manchester, 
who have just issued pamphlets describing the apparatus employed. 
A description of the system appeared in our issue of February 25th, 
1910, so we need only repeat that it makes use of a special gate- 
end box and plug, the box containing a solenoid-operatéd three- 
pole oil switch, with automatic no-volt release and overload release 
with variable time limit, and an overload earth circuit relay switch 
in series with the solenoid holding in the main switch. There is 
also a signal lamp and shutter device, to indicate whether the 
pressure is off the. main cable, on as far as the box, or on right up 


Fig. 3.—CoMBINED EDISWAN SWITCH AND 

WALL SOCKET, 
to the motor. The system provides against the withdrawal of the 
plugs at the box or the motor, the breakage of the earth or pilot 
wires, damage to insulation, persistent overload, interruption of the 
supply, and leakage from a fault to the pilot wires. The apparatus 
is totally enclosed in a substantial cast-iron case, and is designed 
with a view to rendéring shock, explosion and improper usage of 
the motor practically impossible. Full particulars. are given in 
pamphlet C3, and in view of the enormous importance of the object 
aimed at, the system is well worthy of serious consideration on the 
part of mining electrical engineers. 


Westinghouse “S B” Ammeter. 


For direct-current work the moving-coil instrument ‘is admitted 
to be the most perfect type made, possessing as it does a scale which 
is absolutely evenly divided, combined with very high accuracy. 


For-A.c. work, however, no such ‘instrument: has béen available, the 
nearest practical approach hitherto having been the induction type 


of instrument, which is debarred from .use.in most. cases. owing. to 
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THE BRITISH WESTINGHOUSE ELECTRIC & Mra. Co., Lrp., of 
Trafford Park, have now produced an alternating-current instru- 
ment which not only possesses a scale almost identical with that of 
@ moving-coil instrument, but which is at the-same time as cheap 
as any instrument on the market (fig. 4). The type “SB,” as this 
instrument is called, is of the moving-iron pattern, differing but 
slightly in construction from the many other instruments of this 


class. : 
The ‘S B” instrument has an unusually light movement and a 


very high moving-force, which combine with first-class workman- . 


ship to give a high accuracy and great permanency of calibration. 
The exceptional scale is obtained by means of a specially shaped 
— the result of exhaustive experiments lasting over several 
months. . 

To illustrate clearly the perfection of this scale, the accompanying 
curve, showing the relation between scale length and scale reading, 
has been prepared. Obviously a perfectly evenly-divided scale will 


LY 

: 


Yj = CURVE SHOWING [THE 
SCALE] DISTRIBUTION ON MODERN 
i,’ MOVING IRON] GRAVITY CONTROLLED AMMETERS. 


20 40 50 60 70 20 90 100 
"le OF MAXIMUM SCALE READING 


Fig. 5.—COMPARISON OF SCALES. 


have a straight-line curve, and the further the curve departs from 
this line, the more irregular is the division of the scale. 

For the purpose of comparison, curves have been added from the 
scales of moving-iron instruments of various well-known makes, 
and it will be noted that the curve of the Westinghouse instrument 
(heavy line) most nearly approaches the standard of perfection. 
Moreover, it should be observed that the Westinghouse curve is 
practically a straight line abcve 10 per cent. scale length. . 

A further interesting comparison is afforded by the dotted curve, 
which is that of a modern high-class induction ammeter. When it 
is remembered that the instrument under consideration is suitable 
alike for A.c. or D.c. (and this without special calibration), it will 
be realised that the moving-coil instrument has found a formidable 
rival, owing to the lower cost of the moving-iron instrument. 


The “Cantie” Rotary Change-over Switch. 


We have received from the CANTIE SWITCH MANUFACTURING 
Co., of Mount Street, Nottingham, one of their new rotary change- 
over switches, which follows on the usual Cantie constructional lines. 

Figs. 6 and 7 show the arrangement of the switch, in which 
the fixed contacts and rotary contact arms are of substantial 


Fig. 6.—SEcTION oF ‘‘ CANTIE” CHANGE-OVER SwITcH, 


design, mounted on heavy mica insulated bars, the opposite poles 

being separated by an insulating partition. ” 
The Cantie spring control of the handle is attached outside the 

case a8 usual and gives an exceptionally quick make and break, and 


Fic. 7.—PLAN OF SWITCH. 


a definite “ off,” with automatic locking in all positions. There is no. 
mechanism inside the case, which is provided with a watertight lid 
and bushed for two entering and four outgoing cables. The design 
is an exceedingly simple and compact one. 7 


The Walsall Master-Switch. 


The master-switch for use in connection with maximum and 
minimum circuit-breakers, which we show in the accompanying 
illustration (fig. 8), is being supplied by the WALSALL ELECTRICAL 
Co., Ltp., of 57, Bridge Street, Walsall. The apparatus consists of 
a D’Arsonval movement, which is usually operated by a shunt 
current. The pointer or needle carries a platinum point, which 
makes contact on an adjustable disk. The said disk is adjusted for 
ampereage at any pre-arranged distance from the zero position 


Fic, 8,—THE WALSALL MASTER-SWITCH, 


af the D’Arsonval movement. When the pointer makes contact on 
the disk, the main voltage is momentarily across the relay, which, 
on making its contact, places the knock-off: coil across the main 
voltage and operates the circuit-breaker. © For reverse, the adjust- 
able contact to the left of zero makes the'contact. In one that the 
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makers have in use the reverse current is 1 per cent., and they find 
this sufficiently low (the circuit-breaker is 1,500-ampere one, 
breaks on reverse at 15 amperes), - 

When so required, the master-switch can be fitted inside the 
ammeter case, the calibration of the master-switch being identical 
with the ammeter in circuit. The advantage of using a shunt coil 
instead of a series coil is apparent ; it is difficult in circuit-breakers 
of large ampereage to obtain the ampere-turns necessary to give 
the desired knock-off in a convenient space. The action is more 
decisive and certain. There are no cumbersome connections to 
bring up, as in a series-coil operated breaker. 


Portable Armoured Installations. 


The “Niphan” system of armoured flexible cables and plugs, 
which forms a speciality of Messrs. StimmMonps Bros., of 
Newton Street, High Holborn, W.C., has recently been extended so 
as to cover an enlarged sphere of usefulness. 

The firm have recently introduced an ironclad fuseboard fitted 


Fic. 9,—PorTABLE DISTRIBUTING BOARD. 


with suitable sockets for coupling up the Niphan cable, and a further 
development of the idea is shown in fig. 9, which represents a 
15-ampere 7-way Niphan portable distributing board with p.p. fuses 


Fig. 10.—‘‘ NIPHAN” TRAIN COUPLING. 


and 8.P. switches, supplied to a London Supply Co. The incoming 
cable terminal is at the bottom, while the sockets for the branch 
circuits are shown on the top of the fitting. 


Figs. 11 AND 12.—MULTIPLE SHIP SOCKET AND PLUG. 


Fig. 10 shows a 75-ampere 4-pole train coupling, arranged to 
couple up correctly, independently of the way the car is turned, 
which is used in connection with the firm’s armoured jumper con- 
nectors for train lighting purposes. It is claimed that this type of 
coupling cannot work loose and that it is quite watertight. 


Fig, 13 represents a plug and socket for motor control purposes 
which can be made with any desired number of poles, while figs. 11 
and 12 show respectively a 15-ampere 2-pole multiple ship socket 
with two outlets and a plug forsame. These views give some idea 
of theextended use of the system, which is particularly adapted for 
rapid temporary installation work. ‘ 


Everett, Edgeumbe’s New Devices. 


Messrs. EVERETT, EpccumsBeE & Co., Ltp., of Collindale Works, 
Hendon, N.W., have recently introduced several improved or novel 
patterns of their instruments, of which three are described below. 
Appreciating the firm establishment of the potentiometer as an 
accurate measuring instrument for central station use, and the fact 
that it is wanted for use not only in the generating sts+ion, where 
it can be permanently installed, but also in sub-stations, &c., the 
company have developed a portable type, measuring only 11 xX 9 X 
7 in. when closed, which, with the aid of shunts and volt boxes, 
can be adapted to tests over any range desired. A very sensitive 


Fig. 13.—“ NIpPHAN” PLUG AND SOCKET. 


galvanometer is included in the case, which does not require any 
levelling, and no external accessories whatever are required. beyond 
a two-volt accumulator. When the utmost possible sensitiveness 
is desired, a reflecting galvanometer can be connected to the instru- 
ment. A cadmium standard cell is provided. The whole apparatus 


Fig. 14.—EVERETT, EDGCUMBE PORTABLE POTENTIOMETER. 


is shown in fig. 14, including shunts and a volt box. The instru- 
ment is very suitable for testing metallic-filament lamps, owing to 
the importance of accurately measuring the voltage applied to 


Fig. 15.—RoTary SyNCHRONISER, MopDEL III. 


them. The rotary synchroniser illustrated in fig. 15 is a greatly 
improved pattern ; it is so arranged that one complete cycle lost or 
gained is represented by a complete revolution of the pointer, 
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instead of half a revolution as in the earlier models, thus giving 
equal sensitiveness with q much smaller dial. Further, in the new 
pattern all the windings are stationary, so that mpving contacts 
are entirely dispensed with, and the moving system consists only 
of a Z-shaped piece of iron attached to the spindle which carries 
the pointer. Where a large dial is necessary for visibility at a 
distance, however, the larger pattern, with a red and green 
signalling device to show whether the incoming machine is 
running too fast or too slow, is still-to be preferred, and this can 
be made with a dial 5 or 6 ft. in diameter. All these synchronisers 
are connected only to one phase of polyphase systems, and thus 
require only a single transformer for each generator. 


Fig. 16.—TROT?rER* ACCELEROMETER. 


In fig. 16 is shown an improved arrangement of the Trotter 
accelerometer, which is mounted on a bracket, for attachment to 
the dashboard or other suitable part of a car. With this instru- 
ment, which is simply a modification of, the spirit level, the 
acceleration, starting effort, &c.,.of a motor-car or tramcar can 
readily be measured, while the device is so simple that it cannot 
get out of order, and can be carried in the pocket. . 


Adnil Devices. 


In fig. 17 there is shown ‘a new typeof neat’and compact door 
switch (No. 1,224); suitable for 2 amperes at 125 volts, and 1 ampere 
at 250 volts. This switch has a ratchet movement, and is provided 
with an insulating cover. The operation of the switch is as 
follows :—Opening door to enter, turns on light ; close door, and 
light remains on; opening door to go out, turns light off ; close 


Fia.' 18, 


17. 
ADNIL AUTOMATIC SWITCHES, 


door, and light remains off. The switch is actuated by the door 
pressing against the plunger. This device, as well as that shown in 
fig. 18, is made by the ADNIL ELECTRIC Co., LTD., of Artillery 
Lane, London, E.C. 

Fig. 18 is an automatic switch for lighting staircases, corridors, 
&e., for short intervals during the night-time, It is for D.c. and 
A.c., and for 125 to 250 volts, By adjustment of the pendulum 
the time during which the lamps will remain lighted can be regu- 
lated within one to three minutes to suit local conditions. The 
switch is operated by press-buttons conveniently placed and bearing 
a label marked “Light.” An automatic re-winding device is so 
arranged that on pressing any one of the buttons the lights con- 


tinue to burn for a further period before being extinguished. By - 


using a change-over switch in conjunction with the automatic 
switch, the lamps can be made to burn continuously up to any time 
of the night (evening position), or by changing over to introduce 
the automatic switch the time can be limited during which the 
lights will burn (night position). Prices of these switches, with a 
diagram of connections, are given in a leaflet issued by the 
company. x 

Pistonless Hydraulic Press. 


An ingenious substitute for the hydraulic ram press is being put 
on the market by the PisronLEss: HypRAvULIC- Press Co., LTD., of 
3, Cross Lane, Eastcheap, E.C.; it is the invention of a Russian, 
named Tatarinoff, whose British patents have been acquired by 
the company. The essential feature of the press is the use of a 
collapsible eylinder instead:of a ram, with the result that extreme 
simplicity is obtained, and the cost of -maintenance is reduced to a 
minimum. As shown in the accompanying illustration, fig. 19, the 


device consists of a ateel tension frame, provided with astrong head 
and bed-plate, and a cylinder carrying a table or platen, The cylinder 
is made of stout fabric and vulcanised rubber, armoured with stee} 
rings, and is capable of withstanding a working pressure of 100 lb, 
5p sq. in., or even more; internal or external guides are provided 

prevent buckling, and the table is guided by the side rods. No 
auxiliary apparatus whatever is required ; the town water supply, 
at from 40 to 100 1b, per sq. in., is used, and the press is operated 
with an ordinary three-way cock. The whole area of the cylinder 


Fig. 19.—PIsTONLESS HyDRAULIC PREss. 


being acted upon by the water, pressures from 3 to 80 tons are 
readily obtained ; a 12-in. cylinder, for example, having a cross- 
sectional area of 113 sq.in., gives with 60 lb. water pressure a total 
pressure of three tons, while a 3-ft. cylinder with the same water 
pressure gives 27 tons. The cost of the water used is insignificant, 
even if the full stroke of the press is used every time; which is rarely 
the case. Owing to the elasticity of the cylinder walls, the pressure 
is applied with the greatest gentleness, and it can, be maintained for 
any length of time without any further expenditure of water. There 
is no leakage, no pump, no cup leather, and no foundations are 
necessary, while the press can be used by any unskilled workman. 
The press is also portable, and can be worked with compressed air, 
if desired. 

From the foregoing it will be obvious that the new device will be 
of great utility in electrical workshops, and will be a boon especially 
to small users. For making commutators, moulding insulating 
material, forcing wheels on shafts, removing tramcar wheels or 
tires, and innumerable other purposes for which ram presses or 
screw presses are usually employed, the pistonless press offers great 
advantages, both in first cost and in maintenance. Full particulars 
can be obtained from the manufacturers, 


Mercury-Vapour Converter. 


THE WESTINGHOUSE CooPpER Hewitt LTp., of 151-2, Great 
Saffron Hill, E.C., have put on the market standard mercury-vapour 
converters for transforming A.C. to D.c. with high efficiency and 
economy, both in first cost and in maintenance. Fig. 21, p. 615, 
shows the complete apparatus, with regulating inductance; it 
can be supplied from 5 amperes upwards, at all voltages, and 


Fic. 20.—DIAGRAM. OF CONNECTIONS, 


possesses the advantages of simplicity in operation, freedom from 
deterioration, and absence of ‘moving ‘parts. The efficiency at 110 
volts is 80 per cent. from one-quarter to.full load. It is especially 
recommended for charging accumulators from :A.c. circuits, running 
electromedical and dental apparatus, feeding direct-current arcs in 
series and projection lamps for bioscopes, &c. : 
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The connections of the apparatus are shown in fig, 90; {t com. 
rises an auto-transformer A, an inductance aoil ¥, the converter 
and a resistance p, The auto-transformer js gonnected across the 
supply maing, and from its middle point the negative lead is taken 


. through the jnductance to the load E, the other terminal of the 


fatter being connected to the kathode ¢ of the bulb, The outer 
ends of the auto-transformer winding are taken to the anodes a a 
of the converter, and the resistance is joined between one of them 
and the auxiliary electrode c. The Jast-named device is brought 
jnto action (with the D.c. circuit closed) by tilting the bulb, when 
the mercury in the lower leg makes contact ; and on restoring the 


Fic. 21.—WESTINGHOUSE COOPER HEWITT CONVERTER PANEL. 


bulb to the normal position an arc is started, which vaporises 
sufficient mercury to provide a conducting path from ¢ to a a. The 
current enters by either anode alternately, giving a rectified 
current, which, with the aid of the inductance coil, is smoothed 
down to a slightly undulating continuous current. To give 
currents over 30 amperes, two or more bulbs are joined in parallel. 
The life of the bulb under normal working conditions is stated to 
be at Teast 600 hours. 


BUSINESS NOTES. 


Bankruptcy Davi Marrurws 
Morton (trading as J. D. Morton), electrical engineer, Nettleton 
Road, Mirfield, York,—Mr. Registrar Chadwick held a sitting at 
the County Court House, Dewsbury, on Tuesday last week, for the 
public examination of the above debtor. Debtor stated that he 
started business in 1905 without capital.» He borrowed £15, and in 
1907 borrowed £100, which was still owing. “Last year he was 
joined in partnership by a friend who introduced £300. An over- 
draft at the bank was secured by the debtor's sister-in-law. The 
undertaking proved unsuccessful, and the ‘partnership was dis- 
solved on October 6th, 1909, when-the balance-shéet showed liabili- 
ties £364 and assets £368. Debtor continued trading on his own 
‘account, and gave a promissory note for £320-to his late partner, 
who allowed him to retain the stock, estimated at £40. The 
liabilities owing at the date of the dissolution, excepting the 
amount due te the bankers, were paid by his ‘partner. On March 
21st last, debtor gave a further promissory note for £86. Debtor 
said that with regard to the promissory notes he gave them because 
‘he felt that'he was morally bound to do so, but’ he never expected 
that any claim wouid be made against him in respect of them. It 
was stated by the Official Receiver that there was not likely to be 
any dividend, The Registrar declined to close the examination 
Owing to the position taken up by one of the creditors as to his 
claim in respect to one of the promissory notes. The examination, 
therefore, stands adjourned. : i 

Ernest ALBERT THORN, 22, Mossbury Road, Clapham Junction, 
London, electrical engineer, &c.—The adjourned public examination 
of the above debtor was held at. the Court House, Wandsworth, on 
Thursday, October 6th, before Mr. Registrar Willoughby. In reply 
to the Official Receiver, the debtor that a claim had been 
made by his wife to articles of furniture. Some had been pur- 


chased, but not with debtor's some were gifts, but not 
gifts from the debtor, Books had been kept, but they had not been 
entered up. He had not mentioned the books-before becausg:he did 
not think it necessary, but. he was prepared.to give them up, The 
hooks were no good. They were kept by Mr. Huggin, on and off, 
his keeping of the books being interrupted because he was sent: out 
to do outside work, The examination was again adjourned, 


SORIES, LTD., 118, Queen Victoria Street, London, E.C., électrical 
fittings manufacturers.—A conference of the principal creditors 
herein was held recently at the offices of Messrs. Corfield and 
€ripwell, accountants, of Balfour House, Finsbury.Pavement, E.C., 
the representative of Messrs, Drake & Gorham, Ltd., being elected 
to the chair. From the figures presented to the meeting, it appeared 
that the liabilities amounted to £1,682, of which £1,482 was due 
to trade creditors, the balance of £200 being in respect of Cash 
claims. With regard to the assets, these were estimated at. £2,016, 
from which had to be deducted £75 for preference claims, leaving 
net assets of £1,941. A surplus was thus disclosed of £258. The 
assets were as follows :—Stock in trade at cost £688, estimated to 
realise £516; plant at works expected to produce £200 ; fittings 
and sundries, £100; and book debts £1,346, estimated at £1,200. 
It was stated that.the present position had been brought about in 
consequence of two creditors for about £70 being in possession, 
while, in addition, there were several creditors suing or threatening. 
The claims of these creditors amounted to-about £350. Under 
these circumstances the directors of the company decided to con- 
sult the creditors, as it was wished to avoid a voluntary liquidation 
of the company. One of the directors of the company, who was 
present at- the meeting,-said that the present. position was due to 
inability to get in the book debts to meet accounts as they fell due. 
The cash creditors shown on the statement were the directors of the 
company, who had advanced various amounts at different times. 
The directors held no security whatever for these loans, and it was 
pointed out that in addition the directors had sunk about £750 in 
cash in the concern. On behalf of: the directors, it was stated that 
they wished the company to be made a profitable concern, and for 
the creditors to be paid in full. A suggestion was made that some- 
thing could be done by way of the issue of a debenture on the whole 
of the assets of the company to secure the payment of 20s. in 
the £. If this was acceptable the directors would probably provide 
further working capital for the company ; but, in the face of suing 
creditors, it was impossible to arrange anything unless unanimity 
was secured. After some discussion, the following resolution. was 
passed by the meeting :—“ The offer of the company to pay 20s. in 
the £ in eight quarterly instalments, to be secured by the issue of a 
debenture, be accepted, Mr. G. E. Corfield to be appointed nominee 
on the creditors’ behalf, to consult with the following Committee 
in not later than three months :—R. W. Smith (Drake & Gorham, 
Ltd.), Mr. Loewi (the Electrical Co., Ltd.), J. Russ (J. & H. Grevener), 
Mr. Wuthrich and Mr. Greening. Failing the unanimous assent to 
this proposal by the creditors, the company to be requested to wind 
up under voluntary liquidation.” . 


Catalogues and Lists —TuHe Execrric Co., 
Ltp.,. 67, Queen Victoria Street, London, E.C.— Sixteen-page 
bulletin in special cover devoted to country house lighting installa- 
tions.. After discussing the matter generally, descriptions are given 
of. their horizontal and vertical paraffin engine dynamo sets, 
switchboards, accumulators, electric lighting fittings, and Osram- 
Punkah combined lighting and. ventilating system. Tabulated 


’ data as to outputs, speeds, weights, dimensions and prices, are,given. 


Messrs. D. Hunett & Co., Ltp., 55-56, High Holborn, London, 
W.C.—Fifty-eight page illustrated catalogue of electric bell and 
telephone material, including indicators, pushes, batteries, bells, 
wires, &c, ; 

Tue IMPERIAL LAMP Works (Brimspown), LTD., Kingsway 
House, Kingsway, London, W.C.—We are asked to state that copies 
of the firm’s lamp show-card measuring 20:in. 15.in., can be 
obtained free by members of the trade on application atthe above 
address, 

THe Borer Co., Lrp., 58, Victoria Street, London, 
S.W.—Finely illustrated catalogue. of 40 pages, with coloured 
sectional views of the boiler, and half-tone pictures including one of 
the L.C.C. boiler house at Greenwich generating station, and one of 
eight Stirling boilers fired with blast furnace gas at Barrow. Full 
descriptive notes concerning the boiler,.also particulars of tests, 
and details of the new turbine-cleaner; are given... , 

Mr. A. C. HAnps, 30, Snow Hill, London, E,C.—128-page cata- 
logue: of electric light fittings, consisting almost entirely of illus- 
trations of avariety of designs: of electroliers, wall brackets, table 
and floor lamps, shades; outside lighting and water-tight fittings, 
and radiators, and a note of prices of each in-different finishes. 

Tue. A.E.G. ELEcTRIC O0., L1D., 133-135, Oxford Street, London, 
W.—Eight-page illustrated descriptive price list of A-E.G. flame arc 
lamps (‘“‘Sunshine” and: “Blondel”: types), also transformers, 
| THe Trran Packine Co., Tower Royal, E.C.—-Leafiets relating 
to “'Titanite ” arid Bagshawe’s jointing’ material for steam 
and other piping. birt 

Messrs. Gro. M’CARTNEY Co., Burnside Works, Cumnock, 
N.B.—List No. 12 contains brief particulars, illustrations..and 
prices of single-pole power fuse-boxes. A 
& GATCHELL Lrp.,- 10, Dawson. Street, 
Dublin.—16-page illustrated brochure entitled.‘ A Revolution in 
Heating;”’ in. which they describe the ‘‘Price” system of electric 
heating for which patents have.been applied for... The pictures 
show the application of the system for heating garages and green- 
houses, 
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Tar Union Lrn., Park Street, Southwark, 
London, §.E.-- New booklet No, T.D,101 (eight pages) giving 
instructions for starting, cleaning and maintaining D.c, dynamos 
and motors, particularly of the Union types, 

Messrs, DRAKE & GORHAM, LTD., 66, Victoria Street, West» 
minster,—Catalogue consisting of eight sections, with thumb index, 
each consisting of a pamphlet which has its own opening 
contents page. The lists are all fully illustrated and show prices 
clearly, and they deal respectively with the following : Pamphlet 
No. 162, incandescent lamps (Osram, tantalum, carbon, battery, 
radiator, shop-window, photographic) ; No. 163 is devoted to arc 
lamps (‘‘ Butt” flame, “ Excello,” enclosed) and photo lamps, also 
contact gear, globes and carbons ; No. 164, cables and flexibles ; No. 
165 (switchboards, switchgear, lighting-accessories and bells) ; No. 
166, electric heating and cooking (radiators; table heater, hot-water 
urn, irons, hot-plates, ovens); No. 167, auto-transformers for 
metallic-filament lamps; No. 168, patent two-part insulators ; No. 
169, “ D.G.” continuity clips ; No. 170, electric light fittings. 

Messrs. Henry WIGGIN & Co., LTD., 3, Staple Inn, Holborn, 
London, W.C., and Birmingham.—A neat new list of electrical 
resistance materials manufactured at the firm’s Wiggin Street Mills, 
Birmingham, has been issued, the contents consisting almost 
entirely of tabulated sizes, resistances, weights, &c., of various grades 
of resistance wires—Ferry, Ferrozoid, Tarnac, German silver, and 
pure nickel wire. Tables of wire gauges and of conductors, also in- 
formation on temperature, melting points, Kc., are included. 

Messrs. SIEMENS Bros. & Co., LTp., Caxton House, Westminster, 
S.W.—Provisional list, No. 532, giving particulars and prices of 
vulcanised india-rubber wires and cables ; this list supersedes the 
main catalogue of these cables and wires issued by the firm in 
March, 1907. 

Messrs. FALK, STADELMANN & Co., Lrp, 83-87, Farringdon 
Road, London, E.C.—New “Efesca” lamp advertising novelty 
(No. P 727). It consists of a four-fold leaflet, giving particulars 
and prices of the lamp gummed in athin card folder in the shape of 
our familiar ‘“Efesca” friend. These are intended for trade 
customers, who can have batches printed with their own name and 
address. 

THE EDISON AND SwAN UNITED Execrric Ligut Co., LTD., 
Queen Street, London, E.C.—Publicity literature for the current 
season, of which we have received copies, includes a neat eight-page 
brochure regarding ‘‘ Your Electric Light Bill,’ and how it may 
be reduced by means of the Royal Ediswan metal-filament lamps, 
and the Ediswan auto-transformer; a small folder containing 
revised prices of the same lamps; a coloured picture postcard 
advertising them; also an eight-page price list of the lamps with 
illustrations of types for different voltages, plain and fancy shapes, 
tubular and candle lamps. Yet another list (No. H 2,192) describes, 
fully illustrates and indicates prices of Ediswan “ Quartzalite” 
heating and cooking apparatus. Neat gauze show-card, oval-shaped, 
with aerial white and green letters therein, advertising “ Royal 
Ediswan metal-filament lamps,” and reminding one that they are 
“British made.” A large hanging show-card also advertises the 
1910 type of these lamps. 

TRE JANDUS ARC LAMP AND ELEcTRIC Co., Lrp., Hartham 
Road, Holloway, London; N.—A revised catalogue, most effectively 


got up, and with a quite imposing illustrated front cover, has been , 


issued concerning the Jandus regenerative flame lamp of both the 
standard and the smaller patterns, Jandus enclosed arc lamps, 
portraiture and printing arc lamps, and the “Dalite” lamp. 
General information regarding the lamps, candle-power and 
illumination curves, working costs, notes on works, dock and 


harbour lighting, are given in the opening pages, and beneath the | 


notes and illustrations concerning each lamp particulars appear 
of burning hours, current, length, weight, price, code-word, and 
soon. Accessories are also handled. A separate booklet contains a 
full general description of the regenerative lamp. Both publica- 
tions are got up in very good style. 

THE ELECTRICAL Co., LTD., 122-124, Charing Cross Road, 
London, W.C.—New catalogue of over 150 pages devoted to a 
variety of materials for electric light and power. The opening 
pages contain views of electrically-driven machinery employed in 
small industries. Section I (over 70 pages), is entitled “The 
Machine and Apparatus Department.” Section II relates to meters 
and measuring instruments ; Section III to cables, flexibles, conduits 
and fittings ; Section IV is devoted to lamps, and includes views of 
streets lighted by “ Aegma’s,” pricesof “ Aegma” lamps, carbon- 
filament lamps, Nernst lamps, electrical illumination devices, 
flexible strip, electric signs,and soon. The list is bound in stiff 
card covers, and measures 5} in. X 8? in., and is understood to be 
of a convenient pocket size—the contractor’s pocket is meant. 


Insulating Materials.—We have received from Mr. 
ARCHIBALD CAMPBELL, 27, Chancery Lane, W.C., a 20-page booklet 
containing samples of high-grade varnished insulated silks, cloths 
and tapes, and of varnished insulated papers down to a thickness 
of ‘06 mm.; also of insulated paper varnished on one side only, 
specially suitable for making cylinders for oil transformers, which 
are largely used by leading electrical firms. Mr. Campbell also 
supplies the n machines, thus enabling buyers of the 
sheets to at_once produce their own requirements. These are made 
by his principals, the Swiss Insulating Works, Ltd., of Breitenbach 
and Zullwil, who, in addition to micanite sheets, rings, &c., are also 
making high-grade varnishes for all electrical purposes. Copies of 
this booklet and price particulars can be obtained on application. 


Shadolite “Tantalum” Advertising, — Messrs. 
SrEMENS Bros. DyNAMO Works, LTD., Tyssen Street, Dalston, N.E., 
have now to hand a further advertising device in the way of 


-opal shades on which are sand-blasted the words.“ Tantalum ” 
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lamps, These opal reflectors will be supplied to contractors free of 
charge, for use on the lampholders in their premises; they are now 
known to the trade as Shadolite tantalum reflectors, and Messrs, 
Siemens Bros, will send same, free of charge, to any contractors 
who will install them on their existing lampholders, Shadolite 
tantalum shades are lettered on the inner surface for interior light. 
ing, but for outside lighting they are supplied lettered on the upper 
surface, 


Book Notices, — “Elementary Manual on Applied 
Mechanics.” By Prof. Andrew Jamieson. 1910. London : Charles 
Griffin & Co., Ltd. Price 3s. 6d. 

“Drying Machinery and Practice.’ By Thomas G. Marlow, 
1910. London: Crosby Lockwood & Son. Price 12s. 6d. net. 

“ Journal of the American Society of Mechanical Engineers,” 
October, 1910. Baltimore, Ind.: The Society. Price $1. 

“ The Indicator Handbook.” Part I. The Indicator: Its Con- 
struction and Application. Fourth Edition. 1910. Manchester: 
Emmott &Co., Ltd. Price 3s. net. 

“The Post Office Electrical Engineers’ Journal.” Vol. III, 
Part 3. October, 1910. London: H. Alabaster, Gatehouse & Co, 
Price 1s. 

“Imports and Employment.” By The Rt. Hon. Russell Rea, 
1910. London: Cassell & Co., Ltd. Price 1d. 

“ Bulletin of the Société Belge d’Electriciens.” No. XXVII, 
August, 1910. Brussels: Ramlot Fréres. 

“ Proceedings of the American Society of Civil Engineers.” 
Vol. XXXVI, No.7. September, 1910. New York: The House of 
the Society. 

“Water Turbine Plant.” By Jens Orten-Boving. 1910. 
London: Raithby, Lawrence & Co., Ltd. 

“British Standard Specification for Bayonet Socket Lampholders 


, and Caps.” No. 52. London: Crosby Lockwood & Son. Price 


5s. net, 


South Africa,—The British and South African Export 
Gazette publishes the following :— 

An electrical trade section of the Johannesburg Chamber of 
Commerce has been formed, with Mr. Hubert Davies as chairman. 

Tenders have been invited by the municipality of Cradock for the 
lighting of the town by electricity. 

It is proposed to light the town of Utrecht, Natal Province, by 
electricity supplied by the Utrecht Colliery Co., Ltd., which is 
putting down a large electric power plant for its operations. 

We understand that the Johannesburg municipality are about to 
place. orders for a number of transformers required for electric 
lighting extensions. 

A quantity of electrical machinery is on order with .the makers 
for the Krugersdorp municipality. 


The Austrian Electrical Industry,—It was mentioned 
at the recent general meeting of the United Electricity .Co.; of 
Vienna, that the sale of the company’s Vienna works to the Austrian 
Brown-Boveri Works Co., which has now been formed, has already 
been carried into effect. The purchase price amounted to £84,000, 
of which about one-half has been accepted in shares of the new 
company, and one-half in cash. The United Co. has also disposed 
of the electricity works at Goding and Kratzau, the former because 
it did not appear capable of yielding a higher return, and the latter 
because considerable funds would be required for its extension, 
whereas the company requires its resources for fresh transactions. 
It was added that keen competition in the electrical industry con- 
tinues, causing the lowering of prices. 


Dissolutions and ELEc- 
TRICAL APPLIANCES Co., Lrp.—Creditors must send the usual 
particulars to the liquidator (Mr. H. Hackett, 36, Cannon Street, 
Birmingham) by November 12th. 

THE APPLEBY CRANE AND TRANSPORTER Co., Ltp.—This com- 
pany is winding up voluntarily, with Mr. W. B. Peat, 11, Ironmonger 
Lane, London, E.C., as liquidator. 

SIMPLEX SHOCK ABSORBER SYNDICATE, LTp.—A meeting is to 
be held at 32, King Street, Cheapside, E.C., on November 10th, to 
hear an account of the winding up from Mr. L. H. Lemon, 
liquidator. 


Meters Approved.—Notices appeared in the London 
Gazette for October 7th, to the effect that the Board of Trade had 
approved the following :— 

The Electrical Co.’s c.c. oscillating watt-hour meter, type KG, 
deposited in July, 1909. 

The Electrical Co.’s single-phase induction watt-hour meter, type 
LJA, deposited in March, 1910. 

The Reason Manufacturing Co.’s Wright miniature electricity 
meter, Hatfield’s solution, deposited in July, 1909. 


Japan,—Two new electrical companies have, according to 
the last Japanese mail, just been formed in Tokio. One is the 
Kaisara-gaw. Hydro-Electric Co., with a capital of £650,000, to 
supply power to the Tokio Electric Light Co. The other is the 
Electric Supplies Manufacturing Co., the capital in this case being 
£150,000. 


The Quartzlite Lamp.—On Tuesday last a demon- 
stration took place of the- Brush “ Quartzlite” lamp, a mercury 
vapour lamp with quartz container, giving 1,800 c.P, on a 100-volt 
circuit, and 3,000 c.P. on 250 volts, the current taken being 
34 amperes. We recently published a description of the lamp, 
which is provided with a tantalum button as one of the electrodes ; 
this becomes white-hot in use, and adds a fair proportion of 
rays to the light, thus improving the colour of the latter. The 
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presence of these rays was neatly demonstrated by the use of a 
spectroscope. At the time of our visit two “Quartzlite” lamps 
were burning at one end of a room and an orange flame lamp at 
the other end, for the purpose of comparison ; incidentally, the 
orange rays added to the ‘“ Quartzlite” produced a very fair imita- 
tion of daylight. It is only fair to add that the true colour of the 
light was shown by burning one of the lamps alone ia an adjoining 
room. As the quartz tube does not become discoloured, the life of 
the burner is at least 2,000 hours, and: the light, which is by no 
means so greenish as that of the original mercury-vapour lamps, 
owing to the higher temperature attained, is steady, well diffused 
and admirably adapted for workshops, open spaces, &c. The escape 
of ultra-violet rays is prevented by the use of a glass globe. 


Trade Announcements,—Messrs. J. 
WricHt, LTp., notify their removal from Leyton Green Road to 
41 and 42, Beech Street, Barbican, E.C., where they will hold the 
large and more varied stocks that have become necessary. 

Messrs. J. H. ButcHerR & Co., transfer printers, 506, Moseley 
Road, Birmingham, have already found it necessary, owing to 
increase of business, to extend their works which were only com- 
pleted in January last year. The 1,500 square yards of ground 
originally purchased is almost covered, and two adjoining premises 
(2,000 square yards) have now been purchased, and plans to erect 
new buildings are in progress. 

Messrs. A. P. Wright & Co., having retired from business, MESSRS. 
M. C. SHBPHERD & Co. have become the sole representatives of 
Messrs. Belliss & Morcom, Ltd., Birmingham, for the London 
district, and for export, on their high-speed patent self-lubricating 
paraffin, petrol and gas engines. Their address is 60, Queen 
Victoria Street, E.C.; telephone 6136 Bank. They are also sole 
suppliers of the “A.P.W.” paraffin, pétrol and gas engine sets for 
small country house installations, &c. 

THE STIRLING BorLeR Co., Ltp., and the BRITISH WELDING 
Co., Ltp., have moved from 25 to 58, Victoria Street, S.W. 

Messrs. Gutehoffnungshiitte, Aktienverein fiir Bergbau und 
Hiittenbetrieb, of Oberhausen, Rheinland, have appointed 
Mr. JAMES TURNBULL, of 3, New Street, Birmingham, as technical 
sales engineer for the whole of Great Britain and Ireland, for their 
steam turbines, steam engines, gas engines from 500-B.H.P. up, air 
compressors, kc. Mr. Turnbull will work in agreement with their 
other British representatives, namely, Messrs. H. Wedekind, Ltd., 
110, Fenchurch Street, E.C.: Messrs. Willock, Reid & Co., Ltd., 109, 
Hope Street, Glasgow; Mr. Harold H. Earle, Milburn House, 
Newcastle-on-Tyne. 

THE BRITISH ENGINEERING INDUSTRIES Co., of 24, Linthorpe 
Road, Middlesbrough, announce that they will shortly be opening 
showrooms and a warehouse, where large stocks of electrical 
and mechanical gear will be stocked, with a view to meeting the 
increasing demands on the North-East coast. 

Messrs. SIMPLEX CoNDUITS, LTD., have removed their meter 
department from 116, Charing Cross Road, London, to Garrison 
Lane, Birmingham, where Mr. Wahl, the manager of the depart- 
ment, will in future have his office ; all testing will also be carried 
out at the works. 


LIGHTING and POWER NOTES. 


Acton,—Our local correspondent writes : ‘ After months 
of talking, the Council has decided to hand over its electricity 
undertaking to the Metropolitan Electricity Supply Co. At least. 
that is the decision arrived at by 11 members’ votes in favour and 
nine against. There were four absentees—-a great pity—for judging 
by their previous attitude the resolution could only have been passed 
by the casting vote of the chairman. The councillors opposed to 
the step, supported by a large and influential body of the rate- 
payers, will now take steps to have the company’s Bill opposed 
when it reaches the House of Commons. The principal points in 
the agreement proposed to be entered into are as follows :— 

“The Council to*transfer the undertaking to the company for 42 
years. 

“The company to pay £5,000 to the Council in consideration 
thereof, £2,500 when the Bill receives Royal Assent, and the 
remainder when the concern earns over 64 per cent. 

“The company to take overall the loan chargesof the undertaking ; 
street lighting loans only included on condition that the streets con- 
tinue to be lit with electricity. 

“The Council to lease the land on which the buildings stand at a 
fair rental and the company to take over the stores and other 
floating assets at a valuation. 

“The company not, except under special circumstances, to increase 
present scale of charges for seven years. 

“Tf the Council desire to re-purchase the undertaking, five years’ 
notice to be given, and loan charges on additional capital required 
in the meantime to be paid to the company.” 

Admittedly, there have been errors in the past ; but the Council's 
error appears to be the greatest of all, and hopes are entertained that 
the Board of Trade will step in and save Acton from such a bad 
bargain, at a time when the undertaking is just turning the 
corner ! . 


report of this under- 


taking for the year ended February 28th, 1910, shows that the gross 
Tevenue amounted to £113,579, and working expenses to £54,662, 


leaving a gross balance of £58,917. Various financial charges, 
including £19,612 for depreciation and renewals, fall to be deducted, 
and a net balance of £16,807 remains, which is appropriated mainly 
as to £4,000 additional to depreciation and renewals, and £7,000 
contributed to the town fund. The depreciation and renewals 
fund contains an available balance of £74,333, including the year’s 
contributions. During the year nearly 10 million units were 
generated, the supply including 3,654,063 units for private lighting, 
2,560,991 units for power, 1,694,370 units for public lighting, and 
250,539 units to the municipal buildings; the maximum load was 
3,704 Kw., and the generating, distributing and management costs 
amounted to 1'2d. per unit. The Melbourne undertaking has an 
increasing power load, some 1,441 motors of 4,684 H.P. being con- 
nected, and its public lighting puts most British undertakings quite 
in the shade, there being some 972 arcs (of which 688 are for road 
and the remainder for Corporation building illumination) and 
4,163 incandescent lamps in use. The gross profit was some 12 per 
cent. on the capital expended, as compared with 11 per cent. in the 
previous year, 


Beckenham,—The U.D.C. has resolved to proceed with 
the application to the B. of T. for an order under Sec. 6 of the E.L. 
Act, 1909, for supplying energy to property at West Wickham. 


Brighton.—The T.C. has, by 19 votes to 14, referred 
back to the Lighting Committee a recommendation to continue the 
practice of paying bonuses to the collectors of the E.L. accounts. 
The opponents of the practice contend that the payment of bonuses 
has caused a great deal of friction both inside and outside the 
lighting department, and that many consumers do not like the 
system, because it resulted in their being worried for the immediate 
payment of their accounts. 


Brixham.— Under the Brixham Gas and Electricity Act, 
1906, application has been made by the Gas Co. to the B. of T. for 
permission to place overhead lines throughout the urban district 
and the parish of Churston Ferrers, for the transmission of energy 
at a pressure of 440 and 220 volts. 


Carlisle—The T.C. has received from the L.G.B. 
sanction to loans of £11,645 for additional plant for the E.L. 
works, and £5,000 in respect of prospective expenditure. 


Cheltenham.—By 11 votes to 7 the T.C. has decided, 
by an amendment, not to pass a recommendation, “That the 
Council are of opinion that a Bill (that of the I.M.E.A.) should be 
promoted with the objects mentioned (to secure powers to deal in 
ELL. fittings, and to undertake wiring work), and that the members 
of Parliament for the borough and the Tewkesbury division be 
asked to support such a Bill when introduced into Parliament.” 
Those who opposed the proposed Bill did so on the ground that 
the powers sought would be most unfair to private traders. The 
Cheltenham and Gloucester branch of the Electrical Contractors’ 
Association had sent a protest against the support of the Bill by 
the Council. 


Continental Ungar- 
ische Eisenbahnverkehrs- Aktiengesellschaft has drafted a scheme for 
the utilisation of the River Dragan and the waters in the Jad Valley, 
and the erection of a central station for the supply of energy for 
light and power to Grosswardein, Nagyszalonta, Arad, Debreczin 
and neighbourhood. The capital of the company is to be 30,000,000 
kronen. 

The establishment of a central station at Faggenbach, near 
Landeck, in the Tyrol, has been decided upon by a company locally 
formed in conjunction with Messrs. Hagyi, Risto & Co., Vienna. 
The plans contemplate the production of 25,000 H.P. 

Spain.—The electrical exhibition opened in Madrid in July last 
has not proved a success, on account of the limited support which 
it has received from Spanish and foreign firms. It will close on 
November Ist, and tenders and plans are now being invited for the 
Universal Exhibition which it is proposed to hold in the Spanish 
capital from April 1st to November 13th, 1913. 

FRANCE.—The Municipal Council of Calais, has accepted the offer 
of a private distribution company to light the town with electricity. 


East Ham.—The chairman of the Electricity Com- 
mittee, with the electrical engineer, is to visit Southend to inspect 
the condensing plant installed there. The inspection is in con- 
nection with obtaining new condensing plant, 4 


Easthampstead,—The R.D.C. has decided to communi- 
cate with the Ascot Gas Co. with regard to new obligations under 
the E.L. order, 1906, which provides for the laying of mains from 
Bullbrook to Bracknell. 


Gillingham (Kent),—The T.C. has appointed a Sub- 
committee to consider the charges for electric light, and make a 
recommendation to the Council. A Committee which has con- 
sidered the question of the income, reports that the Council is 
sustaining a loss both as regards current used and the supply of 
maximum demand indicators. 


Gomersal.—The U.D.C. has adopted plans for under- 
ground and overhead cables submitted by the Electrical Distribution 
of Yorkshire, Ltd. 


Ipswich,—The T.C. has decided to apply to the L.G.B. 
for loans of £17,000 for electricity. p viz., mains extensions, 
£5,893 63,; services, £1,559 12s.; meters, £1,492 5s.; rental wiring, 
motors and arc lamps, &c., for hiring, £2,047 12s,; and £6,007 3s, 
in respect of money already expended, 
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“Liangefni (Anglesey).—A private company been 
formed to carry out an electric lighting. scheme. ; 


—At ‘the: last meeting of the 
BO, the Lighting Committee reported that it had had under con- 
sideration & report from the electrical engineer calling attention to 
interference with one of the Council’s electric lamps by officials of 
the Gas Light and Coke Oo. The company’s attention had been 
directed to the: matter; and it had tendered a written apology, but 
the Committee . thought it desirable that the Council should be 
made acquainted with the circumstances, as it would be necessary 
to recommend that legal action be taken against the company if such 
interference was continued. Alderman H. B. Vorley, the Chairman 
of the Committee, explained that the lamp in question was one of 
those which had been erected for the purpose of instituting com- 
parisons between gas’ and electricity. The interference by the 
company’ would prejudice the results of the experiment,‘ and the 
company had admitted that such interference was not justifiable 
‘under any circumstances. The matter was then allowed to drop. 

Sr. PancRAS.—The Council is claiming £180 from the National 
Telephone Co., in regard to damage done by a workman who drove 
his pick through the Council’s electric cable in the vicinity of 
Upper Woburn Place. It seems that the workman was in the 
employ of a contractor who agreed to do the work for the National 
Telephone Co., and the latter repudiates responsibility. 


Lynmouth,—Owing: to the large increase in the supply 
of electricity, it has been . found necessary to install new ape at 
the electricity works. 


Penmaenmawr.—The E.L. installation on. the promenade 
has been so effective that the scheme is, to be extended for next 
season to the full length of the promenade. 


Rhyl,—Last week the Diesel engine aabedlont at the 
Council's electricity station was officially inaugurated. . This plant 
.was supplied by Mirrlees, Bickerton & Day, and consists of a four- 
cylinder 180-H.P. engine, coupled to. an E.C.C. 125-Kw. dynamo. 
The plant has been run for some. time, and, according to a state; 
ment of the engineer (Mr. E. H. Wright), the cost of fuel for 
September on the new plant works out at ‘2d. per unit generated, 
az compared with ‘9d. for steam. A small.50-Kw. steam set has also 
been installed for dealing with very light loads, and utilising 
destructor steam. 


Sale.—The U.D.C. has confirmed the following resolution 
passed by. the Electric Light Committee, viz.: “That in view of 
Mr, Hopkinson, the electrical expert’s report of June 21st last, and 
having further regard to the letter dated August 30th from the 
Trafford Power and Light Supply, Ltd., and also to the additional 
report of Mr. Hopkinson of September 22nd, after consultation with 
Mr. Wood (resident electrical engineer) since his visit to various 
places in the. South of England, this Committee recommend the 
Council to at once take steps to provide for an electric installation 
of their own on the oil-engine system.” The clerk to the Council 
has been instructed to write to Mr. A. J. Marsh, owner of the land 
adjoining the Council’s premises, asking on what terms he would 
be prepared to sell the land. 


South Shields,—An inquiry was held on the 5th inst. 
into the application of the South Shields Corporation for sanction 
to borrow £9,410 for the purposes of extending the electricity 
undertaking. Mr. E. A. Sandford Fawcett, M.Inst.C.E., was the 
representative of the L.G.B. Mr. Fleetwood Pritchard appeared 
for the Corporation, and Mr. Vesey Knox represented Smith’s Dock, 
-Ltd., and the North-Eastern Railway Co. The town clerk said the 
‘electrical undertaking was started in. 1896, originally for electric 
lighting only.. Plant was.now provided for traction and power as 
‘well, the greater portion of the traction being for the borough 
tramways,-and a small portion for-the Jarrow Co.’s cars. The. total 
amount of loans sanctioned up to March 3] st last was £193,242, and 
the total amount spent, £184,627. There was a reserve fund of 
£9,800. Mr. Cawthra, electrical engineer, supplied details as to the 
existing plant. The maximum demand was 1,779 Kw. and the total 
capacity was 2,700 kw. The flat rate was 4d. per unit, and on the 
maximum demand ‘the charge was 7d. for the first hour and 13d. 
afterwards. Of the present proposed loan, £1,200 was for buildings, 
° £450 for services, and £7,760 for plant. Mr. Fleetwood Pritchard 
said the object. of the application was to extend the generating 
plant for power purposes. The Corporation obtained an order in 
1891, and in September, 1896, the power station was completed and 
the undertaking commenced. At that time the Corporation was 
supplying for lighting purposes only, and the plant for that purpose 
‘up to 1906 was 600 kw.: After that date, however, the Corporation 
took over the horse tramways, which. it adapted for electric trac- 
tion. _ For that purpose it had to put down plant for the supply 
of continuous current, and put down two separate units each 
of 550 kw. In addition to supplying the trams, there was consider- 
‘able surplus power, and the Corporation thereupon commenced to 
supply current for power purposes. It was that supply that had 
-grown in such a satisfactory manner that had necessitated this 

- application. In. 1907 the power units were 52,132, that was power 
' for private consumers only. _In. 1908 the number’ was 95,274; in 
1909, it jumped up to 349,524, and in 1910 it rose again in a 
remarkable way to 616,139; in addition to that, the number of 
‘traction units was 1,169, 276, which was nearly all consumed by the 
-Corporation’s own cars. The Corporation had also installed «a 
battery. The effect of the demand for power was that although at 
the present time they could run with one unit only, together “with 
‘the battery, it would not be long before they would ae to use,the 
second unit yt the ‘same time. That vould ledve them with no 
plant, and it was to meet. for to te 


plant for a stand-by that the Corporation proposed this loan. The 
financial position of the Corporation was an exceptionally strong one, 
Mr. Vesey Knox said he represented the North-Eastern Railway Co, 
and Smith’s Dock Co., who were large ratepayers in the town, and 
the two undertakings had a rateable value of. £66,000. Their 
primary interest was to see that the undertaking was conducted in 
such a way as to yield the best possible results on the rates, 
Experience had taught them that the extension of small generating 
stations was a wasteful policy, and one that could not be justified 
where there was a power company willing to supply at a reason- 
able price. He explained that in 1905 the Durham Supply Co, 
were willing to supply current in the borough on terms very much 
cheaper than’ those on which the Corporation had been able to 
generate it, or would be able to generate it in the future. It had 
been calculated that the amount saved if their offer of 1905 had 
been accepted, during the period intervening, would have been 
£13,000, and in addition the Corporation would not have incurred 
the capital expenditure for two 550-Kw. sets.—Mr. Pritchard : I do 
not think those figures will be admitted for one moment.—Mr, 
Knox further stated that so far as Smith’s Dock was concerned, 
there was another consideration. They were considering the elec- 
trification of their dock, and they were advised that direct current 
was entirely unsuitable for their purposes. . They found from 
experience they would require three-phase current, and the Corpora- 
tion could only supply single-phase for lighting only or direct 
current ; therefore, the supply which would be obtained from the 
Corporation would be unsuitable for the purpose, and they would 
have the disadvantage as ratepayers of seeing the Corporation pay 
more for current than they would have done had they obtained ‘it 
from the company, while as consumers they would not be able to 
use the current for their own purposes, Under those circumstances 
they strongly opposed the application. He suggested that if the 
parties were given. the opportunity of coming together to discuss 
the matter, satisfactory terms would probably be agreed upon.—In 
reply to the Inspector, Mr. Knox said that the supply company 
could only supply current in the borough under special orders, but 
if the parties could come to terms, he did not anticipate any 
difficulty in that direction. He suggested that the inquiry might be 
adjourned in order that they might confer.—Mr. Pritchard offered 
no objection to an adjournment, and the Inspector, in adjourning 
the inquiry, suggested that the engineers for the respective parties 
might make a joint report on the matter. 


South Africa.—The Paarl (Cape Province) municipality 
is considering the advisability of lighting the town by electricity. - 

It is proposed to light the town of Utrecht, Natal Province, with 
electricity supplied by the Utrecht Colliery Co., Ltd., which is 
putting down a large electric power plant for its own operations. 

An electric lighting scheme is being projected for Graaff-Reinet, 
Cape Province.— British and South African Export Gazette. 


Stoke-on-Trent,—The T.C. has granted the borough 
electrical engineer permission to examine all building plans deposited 
with the borough surveyor, with a view to his canvassing for the 
supply of electricity. 

Stretford.—The trading account of the Electricity De- 
partment for the year ended March 31st last, shows the net profit 
to be £2,229 after meeting all charges. 


Swansea.—The mains are to be extended to the site of 
the new training college, for the purpose of driving the machinery 
of the contractors, Messrs. Lloyd Bros. 


‘ The Rand,—A contemporary states that application has 
been made (1) on behalf of the Rand Mines Power Supply Co., Ltd., 
for a licence to set up and supply electric power from two generat- 
ing stations, and (2) on behalf of the Victoria Falls and Transvaal 
Power Co., Ltd., for a licence to set up and supply electric ree 
from six generating stations. : 


Tonbridge.—A L.G.B. inquiry was held on October 4th 
into the application of the U.D.C. for a loan of. £1,441 for elec- 
tricity purposes, including service charges in substituting electric 
lamps for gas lamps for public lighting. There was no opposition. 


Turton,.—The U.D.C. has decided “that it is not 
desirable at present to install an E.L. generating plant,” but the 
Council is willing to-put the E.L. Order, 1909, into operation, 
subject to the Lancashire Electric Power Co. entering into a satis- 
factory agreement to supply current in bulk. 


Walsall.— Another new move has taken place in connec- 
tion with the Corporation’s electric light undertaking. The General 
Purposes Committee of! the Council now recommends that the 
resolution passed by the Council -conditionally appropriating land 
forming part of the gas works for the purposes of the undertaking, 
be rescinded, and that in place two other pieces of land should ‘be 
appropriated. 


Wellington (Somerset),—The U.D.C, has under con- 
sideration an E.L. scheme prepared by Messrs. J. & W. Purves, of 
Exeter, under which it is estimated that £200 or so a year will be 
saved in public lighting. To carry out the scheme, a capital of 
from £5,000 to £6,000 is necessary, and it is hoped that the larger 
portion of this will be raised locally. The Council is in favour of 
the scheme, 


West. Ham.—The report of Mr. H. H. Couzens upon 


.the electrical undertaking for the year ended March 31st last shows 


that the total number of units sold during the year was 19,156,399, 
being a total increase of 3, Private 
ighting 20,269 ; power and heating, 3,503,9794 197, 
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on the other hand, the average price obtained per unit had fallen 
from 1°02d. to "93d. The principal decreases were : Traction, ‘047d. 
per unit, and power, ‘Olld. per unit. There was an increase in 
expenditure on coal of £2,248 due to increased output, while the 
maintenance of machinery had increased by £1,116 due principally 
to repairs. The cost of distribution had increased by 8 per cent., 
as against an increase of 20 per cent. in the units sold. Establish- 
ment charges had increased by £472 due to debiting publicity 
expenses to this item, such expenses being correctly chargeable to 
the sales department. Eliminating this item there was an increase 
of only £17 for establishment chargesand management. There was 
an increase of £793 in discounts and allowances due to discount to 
the Tramways Department. The work done for consumers showed 
a fair margin of profit after debiting the work with 
all labour and materials. In regard to the hire of 
motors there was a credit balance which spoke well for 
the soundness of the scheme, while as regard the hire of 
ares scheme, there was no doubt that this had been of the greatest 
possible benefit to the undertaking. Mr. Couzens says that he 
regards the function of the sales department not so much to show 
profits as to increase the sale of electricity. The cost of produc- 
tion had been reduced from °996d. to ‘930d. per unit, the principal 
reductions being as follows :—Generation, °022d. per unit ; distribu- 
tion, ‘007d. per unit, and establishment charges and management, 
‘007d. per unit. The treasurer reports that the total working 
expenses amounted to £48.813, as against £39,123 last year, £5,200 
of the increase being accounted for by additional rates. The net 
result of the operation of the sales department showed a loss of 
£600. The total income of the undertaking for the year was 
£79,455, as compared with £69,812 the previous year. The prin- 
cipal item of increase was on power supply. There was a gross 
profit of £30,640, as against £32,990 last year. There was a 
deficiency for the year, which is to be met out of the reserve fund, 
of £2,900, which leaves a balance to the credit of this fund of 


£2,081. 
West Hartlepool.—The T.C. has decided to enter into 


an agreement with the Seaton Carew Iron Co. for the supply of 
waste heat from the blast furnaces for generating purposes. The 
scheme will involve the provision of a new generating station near 
to the ironworks at a cost of about £17,000. 


Whitchurch.—The U.D.C. has passed a resolution to 
the effect that while the Council is not itself prepared to undertake 
the provision of E.L. in the town, it is prepared to give 
favourable consideration to any application for powers by any 
responsible company for that purpose. It is probable that the 
Council will soon be applied to for sanction for a private scheme. 


Winchester,—The E.L. and Power Co. has given notice 
that the free renewal of lamps has been discontinued as from 
October Ist. 


Wolverhampton,—Application is to be made to the 
L.G.B. for sanction to a loan of £1,425, to be devoted to the pur- 
chase of land close to the electrical generating station, for the purpose 
of further extensions there when necessary. 


Worthing.—The administration of the electricity under- 
taking here came in for a good deal of criticism at the meeting of 
the T.C. on Friday last. The estimates for the coming half- 
year were accompanied by a recommendation to suspend the usual 
transfer of £500 to the depreciation account, and Alderman White, 
the chairman of the Finance Committee, explained that although 
the Committee deprecated the necessity for this, it felt it was 
the proper course to take, and it was only for one year. The 
Alderman also mentioned that the use of metallic-filament lamps 
had made a difference of £970 in their receipts for the past year— 
£470 in respect of shops, and the remainder in respect of private 
houses—and in addition to that there had also been a loss to the. 
undertaking in respect to the public lighting. Councillor Jackson 
protested against the proposal to suspend the contribution to the 
depreciation account. Councillor Ellis, another speaker, said he 
thought the time had come when they ought to have a searching 
inquiry into the undertaking. Alderman Walter, the Chairman of 
the Electricity Committee, however, reminded theCouncil that it 
had had one inquiry already, and, as far as he knew, the Committee 
came out of it uncommonly well. Several ‘other members also 
joined in the discussion, but in the end the estimates were passed, 
and an expression of -regret by Alderman White at what he con- 
sidered had been a reflection on the engineer, was received with an 
approving “ hear, hear.” 


TRAMWAY and RAILWAY NOTES. 


Aberdeen.—The sub-Committee of the Corporation Tram- 
ways Committee has resolved to include the old scheme for a tram- 
way down Market Street in the next provisional order. The 
Convener also drew attention to the advisability of taking powers 
to constryct a bririch line off King Street. The line would go along 
the new road and the Esplanade, and he carried towards Footdee 


and proceed by the quay to Market Street. The proposal will be 
further discussed. 


Australia,—The Devonport (Tas.) Municipality is apply- 
ing for authority to construct a 28-mile 2-ft. gauge tramway to 
Wilmot, through an agricultural and mining district, for goods 
traffic principally. ~The possibility of working the line electric- 
ally is being considered. 


Belfast.—A special meeting of the Corporation was held 
on Thursday last week, for the purpose of considering the pro- 
motion of a Bill in the ensuing session of Parliament to acquire 
powers for the extension of the tramway system, and for other 
purposes. Alderman Sir Robert Anderson, in moving the adoption 
of the minutes of the Tramway and Electrical Committee, stated 
that it was under the instructions'of the Corporation that the 
Tramways and Electrical Committee had prepared the plans and 
arranged the suggested extensions. It now rested with the 
Corporation whether or not the scheme would be carried out. From 
time to time they had had deputations from the different localities 
concerned, and he supposed’that.this had “led the Corporation to 
give the instructions to the Committee that they had. In regard 
to some of the extensions, he supposed there would not be much 
controversy, but a matter that would probably require a great 
amount of consideration was the Cavehill line. Alderman 
Finnigan, in seconding, said the tramway undertaking last year 
made a net profit of £46,300, after paying away £50,000 for fixed 
charges, and they had put away for depreciation over £40,000. 
They anticipated a net profit in the coming year of over £30,000, 
after paying depreciation and all fixed charges. After discussion, 
nearly all the proposed extensions were adopted, and the considera- 
tion of the new line to M’Art’s Fort, on the top of the Cavehill 
Hill, estimated to cost £111,000, was adjourned for a month for 
further consideration. 


Bradford.—The Tramways Committee is understood to 
be recommending the purchase of one British vehicle from the 
Railless Electric Traction Co., Ltd., London, at the price of £710, 
for use on the railless system on the Laisterdyke and Dudley Hill 
route ; and also the purchase of one “ Filovia” chassis from Dr. 
A. M. Zani, of Milan, at the price. of £650, the vehicle body to be 
provided and fitted separately in the Bradford Tramways depot at 
an estimated cost of £150. 


Brighton—Worthing.—A syndicate has submitted to 
the Brighton Tramways Committee a scheme for the promotion of 
a Bill for an electric tramway from Worthing to Brighton, rid 
Hove, with a connection with the Brighton system. The project is 
under consideration. 


Burnley.—The Tramways Committee had decided to 
give six months’ trial to a scheme for the payment of a bonus of 2s. 
per month to drivers who succeed in reducing the average time per 
car-mile per month, during which the electric current was in use. 
At the Council meeting on October 6th, however, the decision was 
referred back. Mr. D. Irving said, under this system, the more 
conscientious driver would not be the one to benefit. The bonuses 
would only be secured by the one who schemed and dodged, and, in 
fact, subordinated everything else to getting the bonus. 


Continental Notes,—Germany.—lIt is stated that the 
forthcoming Prussian Railway Loan Bill will contain an appropria- 
tion of £2,000,000 for the conversion of railways to electric 
traction, of which the sum of £850,000 will be devoted to the 
Laubau-Dittersbach section of the Silesian railways which is to be 
put in hand, and £1,100,000 for the Dessau-Bitterfeld section, for 
which a first instalment of £100,000 was voted a year ago. The 
amount will be raised either by the issue of State bonds or 
temporarily by Treasury bills. 

AUSTRIA-HUNGARY.—The Railway Ministry has nominated a 
Commission to consider the track of the projected electric railway 
from Payerbach-Reichenau to the plateau at the summit of the 
Rax Alp. The erection of a large hotel, at a cost of 2,000,000 
kronen, is a portion of the scheme. 

FrANCE.—The Municipal: Council of Biarritz has decided to 
convert the existing steam tramway network into an electrically- 
driven system, preference being given to the overhead trolley, 
after a heated debate with the partisans of the underground 
conduit. 

SWITZERLAND.—The projected line from Spiez to Brigue, by the 
new tunnels through the Lotschberg and the Simplon, is to be 
electrically equipped, but as the trials hitherto made have not given 
conclusive results, as to the satisfactory..working, it has been decided 
to proceed with the installation by. stages. 

Sparn.—It is reported that a French company is drafting plans 
for the construction of an electric railway in Andalusia. The line 
will run from Pedro Abad to Martos, where it will join with the 
existing line from Alcandete to Granada. 


Dudley.—A statement has been published setting forth 
the position of the T.C. with regard to the Corporation’s electric 
light undertaking and the Tramways Co. From this it appears 
that the capital outlay on the electrical undertaking has been 
£95,000, and this’ year, for the first time, it has been worked at a 
loss, the deficit amounting to £600. The agreement between the 
T.0, and the Tramway Co. was that the company should construct 
the lines and purchase the rolling stock ; these should-then be pure 
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chased by the Corporation, and let to the company at an annual 
rental for a.period of not less than 21 years. In working out the 
details of this scheme arbitrations and actions were found necessary, 
and one matter necessitated an appeal to the House of Lords. The 
legal expenses are set down in the accounts at £10,878. The cost 
of the various lines and depdts has been finally arranged as 
under :—South Staffordshire, £4,890; Dudley and Stourbridge, 
£26,072; 16 cars, £6,885; Netherton light railway, £16,548 ; 
Dudley and Wolverhampton line, £7,405; four cars, £1,681; 
Stafford: Street light railway, £2,200; Birmingham and Midland 
line, £8,645; three cars, £1,986 ; added to which fell to be paid 
£6,217 for the electrical reconstruction of the Staffordshire lines. 


The lease commenced on September 30th, 1908, and will, under ~ 


Parliamentary powers, extend over 30 years. The money required 
for the purchase (£93,000) has been borrowed at £3 17s. per cent. 
The question of the cost of electrical supply is now under arbitra- 
tion at the Board of Trade. On the purchase and lease of the 
lines and rolling stock the Council estimate a profit of £1,000 per 
annum. 


Elland.—The U.D.C. is negotiating with the Halifax 


T.C. for the extension of the tramways to the town. 


Halifax.—The Tramways Committee at a special meeting 
has decided that the adjoining authorities which desire to have the 


’ Corporation’s tramways extended to their areas be requested to 


undertake to make an annual subsidy of £300 per route-mile. If 
the authorities concerned are willing to contribute this amount the 
Committee is ready to make provision for carrying out the exten- 
sions in the forthcoming Parliamentary Bill, and to proceed with the 
schemes as early as possible. 


Hartlepool,—At a meeting of the T.C. on the 5th inst. 


the question of 3d. fares was raised. The Finance Committee 


reported the receipt of a letter from the Tramways Co., stating that ~ 


the whole question of fares was receiving attention. In regard to the 
renewal of 4d. fares between Northgate and the Cement Works, it 
was stated that the experiment that was tried five years ago then 
proved a failure, but if the Council pressed the matter, the com- 
pany, in accordance with its agreement with the Council, would 
take steps to put into operation the 3d. fares fora further period of 
three months. It, however, had no hopes of their being a success, 
and felt that it would only prove an annoyance to the travelling 
public. The matter was left to the Finance Committee. 


Haslingden.—The Haslingden Board of Guardians has 
authorised the Assessment Committee to respond at the next 
Preston General Quarter Sessions to the appeal of the Accrington 
Corporation against the assessment of that portion of its electric 
tramway system situated in the township of Accrington. In mov- 
ing the resolution, Mr. Woolley deprecated any desire of the Assess- 
ment Committee to take advantage of the Corporation, and hoped 
there would be a possibility of arbitration. 


Hastings.—A correspondent writes :—Complaints as to 
the working of the Dolter system are constant, and a few 
days ago a horse was electrocuted in Robertson Street. It 
must, however, be admitted that the system has been singularly 
free from serious accidents, although its working is far from 
satisfactory. An agitation has this week taken form against 
the Dolter and in fayour of overhead wires being introduced 
on the Front. When the tramway question was under debate 
some years ago, the feeling in the Corporation and outside 
was strongly opposed to overhead traction on the Front; 
it was contended that it would disfigure nearly three miles of 
Esplanade, that the value of the best property in the town would 
deteriorate, and that good class visitors would be driven away. 
Although this feeling may have modified in the interval, there is 
no doubt that strong opposition would manifest itself in influ- 
ential quarters against any system of trams on the Front other 
than an underground system. At a meeting convened by employés 
of the tramway company held a few nights ago, it was argued that 
the Dolter system was detrimental to the public, that it was 
extravagantly costly and that it was impossible to keep it in proper 
repair; and it was pointed out that the tramway company had 
spent large sums in trying to perfect the system, but without 
success. One speaker anticipated that the Board of Trade would 
condemn the Dolter system, as had been done elsewhere. It was 
urged in favour of the overhead system that it was less noisy than 
the Dolter. As a result of the agitation, questions are being 
addressed on the subject to candidates for the November Council 
elections. 


Hudderstield. — The reconstruction scheme’ on the 
Linthwaite section of the tramways having been completed, cars 
were run through on Saturday last. The Huddersfield Corporation 
purchased the track from the Linthwaite Council for £4,000, and 
undertook to lay a double track from Pinfold, the borough 
boundary, to the Slaithwaite terminus, a distance of about 3 miles. 
There is now a continuous double track from Huddersfield to 
Slaithwaite,a distance of 44 miles, except for about 50 yds. at Pinfold, 
where it is only possible to havea single line until the widening of 
a road, which collapsed a few months ago, has been completed. 
By working day and night, the contractors, who have, fortunately, 
had a long spell of fine weather, have done the work in two months 
at a cost to the Huddersfield Corporation of £26,000. 


Hull.—The assessment of the Corporation tramway 
undertaking in Sculcoates has been increased by £4,574 gross and to 
&3,473 rateable, The Council has given notice of appeal, 


Liverpool.—The Tramways Committee is experimenting 
on several of the routes with the new type of car designed by 
Mr. C. W. Mallins (general manager of the Corporation Tramways 
Department). By placing the inside seats transversely, extra 
accommodation for four passengers can be carried on the car, and 
six more than on the average electric tramway car. It also 
minimises the annoyance of strap-hanging. 


B.C. at its last meeting 
considered schemes submitted by the L.C.C. for four tramways, 
viz., (1) Marble Arch to Cricklewood ; (2) Chalk Farm to Child's 
Hill; (3) Maida Vale to Upper Avenue Road; (4) Marylebone 
Road to Swiss Cottage. The Council decided with regard to No. 1 
that it would not contribute as asked by the L.C.C. one-third of the 
cost of road widenings. With regard to the other three schemes, 
it resolved that they were unnécessary, and that in the event of 
the projects being persisted in, they would be strenuously opposed. 


Oldham and Ashton Tramways.—As the 21 years’ 
lease of the Oldham, Ashton and Hyde Electric Tramways Co. will 
expire in a few years, the question of the purchase of the under- 
taking is now under consideration by the Corporations of Oldham, 
Ashton and Hyde, and the District Councils of Openshaw, Denton 
and Limehurst, through whose districts the tramways run. At a 
meeting on the 6th inst. of the Limehurst (Ashton-under-Lyne) 
District Council, the chairman, Councillor §. Mills, said that the 
previous day he attended a conference of the local authorities at 
Denton Town Hall, when it was reported that the company were 
prepared to recommend the shareholders to raise additional capital 
to lay a double track if the authorities would renew the lease 
for a further term of 21 years. The balance-sheet of the company, 
with a valuation of the undertaking, was laid before the meeting, 
and after a lengthy conference it was agreed that the matter should 
be laid before the law clerks of the authorities concerned, and a 
further meeting held. Councillor Mills said the idea of considering 
the proposal for purchase was that a joint municipal tramways 
board should exist. 


Plymouth.—The Tramways Committee has recommended 
that the B. of T. be informed that the following instructions were 
proposed to be issued : “‘ That the conductors be instructed not to 
allow in the interior of the cars any persons or person in excess of 


-the number for which seating accommodation is provided, except 


to the number of seven only on the following occasions: Saturdays 
and Wednesdays, from noon; Sundays and holidays, throughout 
the day; other days during the following hours only: 12.30 to 
1.30 p.m., between 5 and 6 p.m., and between 10.15 and 11.15; also 
on the occasion of football and other matches, agricultural and 
other shows, races, regattas and public entertainments, and during 
inclement weather.” On the whole, a statement of the times when 
people ‘‘ may not stand” would be easier. 


Rochdale,—At the meeting of the T.C., the town clerk 
stated that correspondence had passed between himself and the 
L.G.B. with reference to the Council's application for sanction to 
borrow £13,941 for the purposes of the electricity undertaking. 
The L.G.B. had sent a number of sanctions for small amounts for 
various purposes, which was not an uncommon thing, but it had 
also pointed out that the Council had not expended the whole of 
the previous loans, and suggested that it had better use those 
for work which it was about to undertake. The Board did not 
bear in mind that those very loans were granted for varying periods, 
and the Committee was not quite sure what the Board intended to 
do in regard to their repayment. 


Sheffield.—The British Thomson - Houston Co. has 
written, offering two traction motors of a new design for trial on 
the tramcars under service conditions for a period of six months, 
free of charge. The offer is to be accepted, and two of the motors 
are to be placed on one of the cars and run in service. 


Tees Side.—Steps are being taken by various local bodies 
to secure an extension of the tramways to Eaglescliffe, Yarm, 
Hartburn and Newtown, with a view to joint action. 


Torquay.—aA private meeting of the T.C. was held on 
Thursday last week, to consider what steps should be taken in con- 
nection with the award of the arbitrator concerning the tramways 
dispute, which was in favour of the Tramway Co., the Council to pay 
costs. To the Council the Tramway Committee presented a report, but 
made no recommendation, it being stated that there had not been 
sufficient time to consider the points of the award. The opinion of 
counsel as to the prospect of legal proceedings on the point of law 
raised was submitted to the Council and discussed for nearly an 
hour. Eventually, it was moved and seconded that the arbitrator’s 
award should be accepted, and that there should be no appeal to 
law. Another debate, of an animated character and considerable 
length, followed, and ultimately the mover and seconder of the 
proposition withdrew it; on the understanding that the matter 
should be referred back to the Tramway Committee ; that there 
should be no legal proceedings ; and that an endeavour should be 
made to enter into an amicable arrangement with the Tramway Oo. 
for the benefit of the borough. The Tramway Committee met 
again on Monday, but nothing further was done. . 


Uruguay.—Adverting to a notice which appeared in the 
Board of Trade Journal relative to a Bill embodying the terms 
of a contract for the construction and working of an electric 
railway from Monte Video to Colonia,and the execution of irrigation, 
water supply and hydro-electric works, the draft Bill, granting the 
concession to Mr. Edwin Steer, was passed by the Uruguayan 
legislature on 28rd August. 
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reasons prompt me 


scheme :— 


THE STREET LIGHTING OF DOWLAIS. 


to write about the above 


1. To say that another victory has been gained by elec- 


tricity for street light- 
ing purposes. 

2. To explain and 
show certain modifica- 
tions improve- 
ments in the construc- 
tion of aerial lines, 
in the hope of bring- 
ing the subject into 


‘ more favour and more 


general use. 

There was a flutter 
in the newspapers 
recently in London and 
the provinces, about a 
victory that had been 
scored over electricity 
for street lighting by 
the London Gas Light 
and Coke Co. Having 
the Dowlais business 
under construction at 
that time, I thought 
that no harm would 
be done if I were to 
make our work in the 
Merthyr and Dowlais 
districts known, on the 
completion of the 
Dowlais scheme. Ido 
not, of course, wish it 
to be thought that I 
have the audacity to 
compare the Dowlais 
district with an impor- 
tant district in London, 
but, nevertheless, a 
little ventilation of 
ideas sometimes does 


By LEWIS WM. DIXON, Managing Engineer, Merthyr Electric Traction and Lighting Co., Ltd. 


good, wherever it is. 
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Dowlais, however, is by no means 
an unimportant district, historically, or at the present 
time, having one of the largest iron and steei works in its 
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midst, and being an important coal 


centre and market town. 


gressive body, observed, 


circuit. 
‘ollowing this came a 
the street lighting of the 


poles, and controlled by 


Fics. 2 AND 3.—PoLE EQUIPPED WITH BvS-BARS, FUsES AND LIGHTNINGBARRESTERS, time switches, 


Three years ago the Corporation of 
Merthyr Tydfil (incorporated some five 
years ago), an enterprising and pro- 


after some 


experiments, the advantages of metal- 
filament incandescent lamps for street 
lighting, and straightway gave my com- 
pany the order to light the two miles of 
main street connecting the towns of 
Merthyr and Dowlais, by means of lamps 
on brackets fixed to every tramway pole 
throughout the route between the ter- 
mini of the tramways. The lamps are 
supplied with current from overhead 
wires attached to the tramway poles, 
and are switched on and 
the works, being on an entirely separate 


off from 


contract for 
main street. 


from Pontmorlais to Cefn Coed, and 
likewise from Pontmorlais to the north- 
west boundary of the Corporation area on 
the Swansea Road. All the lamps in these 
two branches also are fed from overhead 
lines, fixed in the case of the route to 
Cefn Coed on the poles of the Cefn 
route of our tramways; and in the 
case of Swansea Road, on wooden 


Venner ’” 
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gressive body, observed, after some 
experiments, the advantages of metal- 
filament incandescent lamps for street 
lighting, and straightway gave my com- 
pany the order to light the two miles of 
main street connecting the towns of 
Merthyr and Dowlais, by means of lamps 
on brackets fixed to every tramway pole 
throughout the route between the ter- 
mini of the tramways. The lamps are 
supplied with current from overhead 
wires attached to the tramway poles, 
and are switched on and off from 
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the street lighting of the main street. 
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“At the end of 1909 we were asked by the Council to submit 
a scheme and tender for the lighting of the whole of the 
Dowlais district, by no means a small proposition. I must 


admit that I was baffled at first, as the area is very con-. 


gested in Dowlais itself, and I could then see no way of 
designing a‘ network to suit the local conditions on the 
methods of aerial construction usually adopted. However, I 
was able eventually to present a scheme whereby the lamps 
would be fed from about one-third underground and two- 
thirds overhead mains. 

After considerable opposition, aided by petitions and fairy 


tales, on the part of the public (the origin of which the ° 


reader can easily guess), the scheme went through with 
slight modifications. 

The area covered by the new networks is within four 
square miles, and in this area there is a multiplicity of 
streets and cross streets, which made the task all the harder, 
the mains having to be laid or erected in practically every 
street. 

The details shown in fig. 1 will indicate the way in which 
I have managed to get over the difficulty. This system, 


from the lines into the ground, and thence into either an 
expensive network box or a street pillar. The saving I think 
will be apparent, I use this arrangement for sectioning the 
network in other streets as well. 

Fig. 4 is a view at Caeracca, showing three wires branch- 
ing off at right angles from four wires. Fig. 5 shows three 
branches of three wires in Pantyscallog, and fig. 6 an 
ordinary straight-line pole with outrigger stay. These few 
illustrations will show the methods generally adopted, but 
the various types of poles for turning corners, &c., are 
** legion.” 

It was suggested that some of the mains should be attached 
to brackets fixed to the houses, but, unfortunately, time did 
not permit of our making the necessary arrangements. The 
provision that has been made for controlling the lamps, in 
my opinion, is a strong point in favour of overhead mains 
for street-lighting purposes. The lamps in Dowlais which 
are fed from the overhead mains are switched. on and off 
from three points. This is accomplished by utilising one of 
the neutral wires specified in Reg. 5 of the Board of Trade, 
for conductors on the three-wire system, as a switch wire, 


Rev 


Fic. 4.—THREE-WIRE BRANCH 
FROM FouR-WIRE LINE, 


I suggest, does away with the unsightly cross-arms and 
shackle insulators that one would otherwise need to branch 
a set of wires in four or more directions, if necessary ; and 
further, it was my endeavour to make the work look 
symmetrical and as pleasing to the eye as possible. 

The factor of safety of the brackets and the steel bolts 
attaching them to the poles is very high, but although the 
work is heavy, it does not look out of proportion. | 

Fig. 2 is a general view of a pole carrying a set of bus- 
bars, fuses and lightning arresters to deal with the dis- 
connecting, &c., of four sets of wires branching in four 
different directions. 

Fig. 3 is a closer view taken from a tower wagon. The 
fuses are of heavy pattern, supplied by Messrs. Johnson and 
Phillips, with: suitably protected porcelain handles. The 
bus-bars will be seen above the fuses, and the lightning 
arresters underneath. 

The arresters used throughout the system are of the B.T.-H. 
adjustable magnetic blow-out type. . The alternative to this 
simple arrangement would be to provide four four-core cables 


Fig. 5—THREE BRANCHES OF 
THREE WIRES EACH, 


Fic. 6.—STRAIGHT-LINE POLE WITH 
OUTRIGGER STAY. 


insulating it from the other neutral wire by means of small 
ball insulators inserted in the bridles, and connecting one 
side of the street lamps toit. The process of switching-on 
is then effected by simply closing a single-pole switch or a 
time switch, joining the insulated neutral switch wire with the 
other neutral. In streets where a service of 230 volts is 
required three wires are used. 

The advantage thus obtained is that the networks are 
always alive for private supply, yet the private lamps can be 
switched on simultaneously and independently, in the 
different districts. 

The total number of lamps in Dowlais at present is 241. 
Some are single lamps, others double, ranging from two 
32-c.P, to two 50-c.P. This, together with the other contracts 
in Merthyr, gives an approximate total of 550 points lit by 
electricity. 

We find that tantalum and Osram Iamps are the best. 
The life of some of the Osram lamps has been known to exceed 
3,000 hours. This is very good, as I do not believe in globes to 
protect the lamps. ‘The brackets which are attached to the 
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poles are supplied by Messrs. Lucy & Co., of Oxford, and in- 
clude a very practical and serviceable switch-fuse, which a 
man can re-fuse without being knocked off his ladder. The 
ironwork has been made at our depot ; in fact, we have done 
everything ourselves locally, except grow the trees to make 
the ‘poles, and supply and draw the copper, and other odds 
and ends. Hence economy has resulted, and I hope the 
foregoing remarks will stimulate others who are struggling 
with street-lighting problems. I shall be very pleased to 
give anyone further information, 


Fig. 1—VERTICAL MOTORS FOR PUMPING SEWAGE, 


SEWAGE PUMPING. 


Wirn the advent of more modern ideas regarding the 
necessity for the prevention of epidemic diseases, caused by 
the distressing outbreaks of fever of various types in 
our villages, the necessity is being created for many small 
sewage pumping plants to be installed 
in districts in which, until recently, the 
most primitive methods were employed, 
and these modern devices have met with 
conspicuous success. 

It is evident that the prime necessity 
in such a scheme is that all the plant 
and its arrangement shall be as simple 
as possible, in order to involve the 
very minimum amount of attendance 
and to eliminate, as far as possible, 
skilled labour and supervision. Another 
point which is of great importance in 
this connection is that the apparatus 
shall be as inexpensive as possible con- 
sistently with sound construction. In 
connection with this matter, it is inter- 
esting to notice the designs of Messrs. 
Ernest Scott & Mountain, Ltd., of 
Gateshead, who have spent a con- 
siderable amount of time and money in 
perfecting special designs of machinery 
capable of working satisfactorily under 
the conditions mentioned above. This 
firm has recently completed two in- 
Stallations to the instructions of 
Messrs. D, Balfour & Son, consulting 


engineers, of: Newcastle-on-Tyne, which may -be. taken as 
typical of the latest practice, and a few particulars of one of 
these may not be without interest. 

The first of these installations has now been at work for 
some considerable time, and is used to deal with the sewage 
from the village of South Church in the County of Durham. 
The plant consists of two complete pumping units, each 
made up of a vertical centrifugal pump, coupled directly 
through a length of shafting to a vertical three-phase motor. 
In this connection it is interesting to note the special advan- 
tages which electricity presents in relation: to sewage 
problems of this description. The economy and simplicity 
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Fig. 2.—SECTION OF PUMPING INSTALLATION, 


Mh 


obtained owing to the fact that the centrifugal type of pump 
can be coupled direct to a motor running at ordinary speeds 
bring the cost down to a reasonable figure. In 
addition to this, the flexibility of an electric system 


enables the plant to be put down in the most convenient 


situation for the pumping of the sewage, practically 
without reference to the most suitable site for the 


Fic, 3,—INTERIOR OF Pump Room, 
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generating plant supplying the power. This is a very 
important consideration in cases where the sewage system 
covers a large area, and may be of considerable assistance in 
cheapening the cost of such a system, particularly where it 
has to deal with country of an irregular formation, and where 
steep gradients in 
the pipe line have 
to be dealt with, 
unless pumps can 
be utilised at con- 
venient points to 
force the sewage 
over vertical bends. 

The general 
arrangement of the 
pump and motor 
rooms is shown in 
the section illus- 
trated in fig. 2. 
This drawing 
shows an end view 
of the pumping 
sets and also the 
arrangement of 
the pipe -work, 
settling tank and 
other accessories. 
The motors for 
driving these 
pumps are shown Fig. 1. 
in fig. 1, and are 
of the three-phase 
squirrel-cage type, arranged to run on a 440-volt, 40-cycle 
system at a speed of 1,160 R.P.M. 

The switching arrangements for these motors are of 
interest, inasmuch as the plant can be switched straight on 


Best & LLoyD’s RESISTANCE RADIATORS (see p. 625). 


tection to the circuits, time-limit circuit breakers and fuses 
are also installed in the electric circuit. 

Fig. 3 illustrates the arrangement of the pumps and valves, 
this being a view of the pump room. In connection with 
each pump three valves are provided, these being a sluice 
valve for the suc- 
tion side, a non- 
return valve for 
the delivery side, 
which is provided 
with a special air- 
release valve, in 
order to enable 
the pump to prime 
itself automatically, 
and a sluice valve 
for the delivery 
side. Special care 
has been taken in 
the design of these . 
valves to make 
their arrangement 
such that they can 
be easily cleaned 
me out with as little 
delay as _ possible. 
Another interesting 
feature of the in- 
stallation is that 
Fie. 2. the driving shafts 
from the motors 
to the pumps are 
supported at intermediate points by roller bearings in order 
to eliminate as far as possible any loss of energy due to 
friction. 

The pumps are arranged to be driven through flexible 


Fig. 3. 


to the mains and disconnected therefrom by purely automatic 
means. A quick make-and-break switch is provided, which 
is operated from a float in the sewage tank, and so arranged 
as to switch the motor on when the tank is full, and off 
when the tank is empty. - In-order to give the necessary: pro- 


Fie. 4. Fig. 5. 
“GEORGIAN” AND “ADAMS” DESIGNS.—BEsT & LLoyD’s FITTINGS. 


couplings from the extended shaft, and are provided with a 
bearing to carry the weight of the rotating parts. In order 
to provide an adequate support for the weight of the motor 
parts and the connecting shaft, a special bearing is provided 
on the motor. Each pump is constructed to deal-with_300 
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gallons of sewage per minute against a head varying from 
40 to 45 ft. 

The pump is provided with a large inspection door in 
order to enable the interior tobe cleaned out when necessary 
without dismantling it, and furthermore, in case of a thorough 
cleaning being necessary, which will be found, from time to 
time, to be essential, the design of the pump is such that the 
impeller and all the working parts can be withdrawn with- 
out in any way interfering with the pump casing or the pipe- 
work. Ata test taken upon these pumps at their works by 
Messrs. Ernest Scott & Mountain, Litd., the efficiency came 
ont at the satisfactory value of 71 per cent. 


BEST & LLOYD’S NEW FITTINGS 
AND RADIATORS. 


Ws illustrate on p. 624 a few examples from among many new 
designs of electric light fittings that have been prepared by 
Messrs. Best & Lloyd, Ltd., of Cambray Works, Handsworth, 
Birmingham, and Bartlett’s Buildings, Holborn Circus, 
London. The firm’s collection, as our readers will be quite pre- 
pared to hear, embraces a very wide range of designs and 
finishes, suitable for all requirements and all pockets. The 
Adams and Georgian patterns continue to be largely in 
demand. Messrs. Best & Lloyd, in addition to their usual 
luminous radiators, are now placing on the market a new 
line of resistance radiators. A couple of examples of these 
are illustrated in figs. 1 and 2.. Fig. 1, which stands 25} in. 
high x 17 in. wide, is supplied either polished or finished in 
oxidised brass, copper or silver. Its heating capacity is 
1,875-2,250 cb. ft. It is supplied with the ‘“ Best” heater 
(consumption 14 units per hour) with amber muffled pane, and 
with two switches. Fig. 2, which stands 244 in. high x 
16 in. wide, is also fitted with the “ Best” heater and with 
sarsnet silk panels, mica lined, and two switches. A cheaper 
line which we do not illustrate (the firm’s No. 16,278, 194 in. 
high x 14} in. wide) has a heating capacity of 1,253-1,500 
cb. ft., and is supplied in similar finishes to fig. 1 ; it consumes 
1 unit per hour, and is fitted with ruby muffled pane. All 
three designs are supplied with an illuminating lamp and 
holder, and, we consider, form very attractive lines. Among 
the fittings that we have selected for illustration, figs. 4 
and 5, are choice examples of ‘‘ Adams” work, fig. 3 being in 
“Georgian” style. Fig. 5 is a 6-light electrolier (5 ft. long, 
12 in. centre to light) which is supplied either in lacquer, 
gilt, or mercurial bronze, and with flint satined and etched 
glasses. Fig. 4 represents a very pleasmg 3-light electrolier 
in similar finishes and with similar shades, which measures 
4 ft. 6 in. in length, and 64 in. centre to light. Fig. 3— 
the Georgian example—is of the same length as fig. 5, but 
measures 13 in. from centre to lights. It isa 5-light elec- 
trolier in polished brass, the lamps being furnished with flint 
satined glasses. 


TELEGRAPH and TELEPHONE NOTES. 


Australia,—The report of the Royal Commission of 
Inquiry into the Postal Telegraph services recommends, among 
other things, the appointment of a board of management to 
administer the department, and the nationalisation of the cable 
services connected with the Commonwealth.— Times. 


Brazil.—The German Consul at Sao Paulo reports that 
concessions have been granted for the establishment and working 
of three important telephone lines in the State of Sao Paulo. 
eniars of the concessions are given in the Board of Trade 

ournal, 


Measured Service System.—Replying to the New- 


castle Chamber of Commerce recently, the P.M.G. stated that no 
general discontent existed in connection with the measured service 


system of charging for telephone service ; on the contrary, sub-. 


scribers recognised the necessity and advantage of a system which 
— hea charge proportionate to the cost and extent of the service 
loyed, 


Wireless Telegraphy,—The trans-Atlantic Marconi 
station at Glace Bay, N.S., recently opened, covers 150 acres of 
ground. The fan-shaped aerial wires are 6,000 ft. long and about 
1,000 ft. wide, and are supported by 30 masts, each 250 ft. high. 
The instruments are of the most powerful make, having a radius of 
3,000 miles, although in communicating with the Clifden station 
the electromagnetic waves have only 1,700 miles to travel. The 
rate for land messages is 17 cents per word, including land tolls.— 
Electrical World. 

The first news received outside Portugal, intimating that a revo- 
lution had broken out, was transmitted by wireless telegraphy from 
the Cap Blanco, a vessel of the Hamburg-South American Line, 
that was lying in the harbour at Lisbon. This ship, which is fitted 
with the Telefunken system, transmitted the news to the sister 
ship, Ypiranga, at Santander, and the latter forwarded it to Paris. 
The Cap Blanco operator was also asked to forward messages to 
Berlin, and for this purpose called up the station at St. Marie de la 
Mer, near Marseilles, whence the message was sent on in the usual 
manner. The distance to St. Marie is about 850 miles, with high 
mountains between, but the Telefunken apparatus, although of 
only 1°5 Kw. capacity, and with masts 32 and 41 m. high, succeeded 


in accomplishing this feat. The Telefunken system is being _ 


developed by Messrs. Siemens Bros. & Co., Ltd., at their Woolwich 
works, 


CONTRACTS OPEN and CLOSED. 


OPEN. 


Australia, — November 22nd and 19th. Telephone 
cable and testing instruments, for the P.M.G.’s Department. See 
Official Notices” October 7th. 

TASMANIA.—October 17th. Telegraph and telephone instruments 
and material, for the P.M.G. See “‘ Official Notices * September 2nd. 

MELBOURNE.— October 25th.—Deputy Postmaster-General. Elec- 
tric lighting material (Schedule No. 311). See this column in our 
issue of September 30th. 

November 4th.—6,000 metal-filament lamps, for the Melbourne 
City Council, See ‘ Official Notices” to-day. 

November 2nd.—1,000 25-c.P. metallic-filament lamps for 110 
volts, D.c., for the P.M.G.’s Department in New South Wales. See 
“ Official Notices” September 30th. 

November 2nd.—Insulators, covered wire, phosphor-bronze wire, 
and galvanised-iron stranded wire, for the P.M.G.’s Department in 
Queensland. See “ Official Notices ” September 30th. 

November 23rd.—Cable, ironwork, pipes, conduits, switchboards, 
telegraph and telephone instruments, &c., for the P.M.G.’s Depart- 
ment in Queensland. See “ Official Notices” September 30th. 

INVERELL (N.S.W.).—November 14th. Complete electrical plant 
for the municipality (J. E. Donoghue, engineer, Margaret Street, 
Balmain).— Australian Mining Standard. 

WESTERN AUSTRALIA.—November Ist. Instruments, ironwork, 


cables, &c., for the P.M.G.’s Department. See “ Official Notices ” 


October 7th. 
Chester-le-Street (Co. Durham),— October 19th. 


Installation at the Infectious Hospital, and erection of overhead 
transmission line. See this column for last week. 


Crewe.—The Corporation Electrical Engineer has been 
empowered to obtain, when necessary, the requisite material for 
altering the position of, or extending, the existing electric light 
cables in Market Street. 


Dublin.—November 7th. General stores for the Dublin 
United Tramways Co., Ltd. See “ Official Notices” to-day. 


Gillingham (Kent),—October 17th. Coal for the 
T.C. Electricity Department. Borough Electrical Engineer. 


Halifax.—October 17th. One 1,500-Kw. turbo-alternator 
with condenser, two 750-Kw. rotary converters with transformers, 
and switchboard and platform, for the Corporation Electricity 
Department. See “ Official Notices” September 30th. 


India,—October 26th. Two 100-Kw. generators, &c., 
for the East Indian Railway Co., Nicholas Lane, London, E.C. 
Specification, one guinea, not returnable. See “Official Notices” 
to-day. 


Invercargill (New Zealand),— January 9th, 1911. 
Power-house plant, cars, rails, overhead material, wires and cables, 
poles, &c., for an electric trolley system, also street-lighting plant, 
for the Corporation. See “ Official Notices ” to-day. 


Johannesburg.—November 4th. Five electric tram- 
cars for the Municipality. Tenders to Town Clerk. Specification, 
&e., to be seen at Commercial Intelligence Department of the 
Board of Trade, London. 


London,—L.C.C.—October 31st. Stores. See “ Official 
Notices” to-day. 

Norway.—October 20th. Norwegian State Railways : 
One generator, two motors, electric — &c., for the new electrio 


railway works at Bergen. Tenders to Elektrisk anlég, at Drifte- 
bestyreren for Statsbanerne, Bergen. 
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Roumania,—October 20th. The municipal authorities 
of Focshani are inviting tenders for the establishment of a central 
electric lighting station in the town. 


Spain.—October 25th. Construction and working of an 
urban telephone system in Badajoz. Tenders to the Gobierno Civil 
de la Provincia de Badajoz, Badajoz, and the Registro de la Direc- 
cién General de Telégrafos, Madrid. A deposit of 1,545 pesetas 
(about £57) will be required to qualify tenders. The concession 
will be for a term of 15 years, and will be subject to a payment of 
10 per cent. royalty to the State-—Board of Trade Journal, 

Tenders have just been invited by the municipal authorities of 
Valverde de Merida (province of Badajoz) for the concession for the 
electric lighting of the town. 


Rotherham.—It has been decided to invite sistas for 
the supply of additional plant, feeders, mains, Xc., for the electricity 
undertaking. 


CLOSED. 


Australia,—The Australian Mining Standard states that 
the Works and Buildings Department of South Australia has 
ordered an electric passenger lift, at £599, from Messrs. Unbehaun 
and Johnston for the new nurses’ quarters at the Adelaide Hospital. 

The Australian Mining and Engineering Review reports that the 
P.M.G.’s department at Queensland has ordered six sections of a 
common battery switchboard, &c., at £5,975, from the Western 
Electric Co. (Australia), Ltd.; also cables and wires from the 
following : B.I. & Helsby Cables, Ltd., International Electric Co., and 
Standard Cable Manufacturing Co. For the P.M.G., Victoria, orders 
have been placed with a number of firms for insulators, with W. T. 
Henley’s Co. (£2,664) for telegraph cable, with the Western 
Electric Co. for electric wire, with the B.I. & Helsby Cables for a 
branching multiple magneto switchboard in seven sections. 


Blackburn,—The T.C. has placed a contract with the 
Wigan Coal and Iron Co. for the supply of coal to the Electricity 
Department, and the Education Committee has placed an order with 
Messrs. Morris-Hawkins, Ltd., for a motor-generator, at a cost of 
£56. 


Burnley.—The British Insulated & Helsby Cables, Ltd., 
received the contract to supply 850 yd. ‘1 cable, and 425 yd. of °05 
- cable, for the extension in Briercliffe Road. 


Bradford.—The Tramways Committee has accepted the 
tender of the Railless Electric Traction Co., Ltd., of London, for a 
British vehicle, for use on the railless system, at £710; and that of 
Dr. A. M. Lani, of Milan, for a Filovia chassis, at £650. The 
vehicle body is to be provided and fitted separately, at an estimated 
cost of £150. 

The Tramways Committee of the Corporation has recommended 
to the City Council the purchase from Messrs. Mountain & Gibson 
of six new car trucks similar to those supplied last year. 


Bury.—The T.C. has accepted the following tenders :— 


Clarke, Chapman & Co., Ltd.—Boiler feed pumps. 
Glenfield & Kennedy, Ltd.— Water meter. 

J. Blakeborough & Sons.—80-in. valve and strainer box. 
W. & T, Avery, Ltd.—Water-weighing apparatus. 


Cleckheaton,—The U.D.C. has accepted the tender of 
the Phenix Dynamo Co., Ltd., for a balancer set and switchboard, 
and that of the Cleckheaton Colliery Co., Ltd., for coal for the elec- 
tricity: works. 


Doncaster.—The T.C. has accepted the tender of Messrs. 
Musgrave & Co. for a fan to be fitted to the chimney at the elec- 
tricity works, at £150. 


Folkestone.—The T.C. has accepted the tender of the 
Electricity Supply Co., Ltd., for an electric fan for the Library, at 
£22 10s. 6d., and for re-arranging lights at the Library and install- 
ing new fittings and lamps, at £36 18s. For installing an inter- 
communicating system of teléphones at the Library, the tender of 
Messrs. Jackman & Marchant, at £26 10s., has been accepted ; five 
tenders were received, the highest being £29 7s. 6d. and the lowest 
£23 15s. 


Gillingham (Kent),—The T.C. has accepted the tender 


of Messrs. Mirrlees & Co. for a small compressor, at £30. 


The T.C. has accepted the tender of Cryselco, 


Grimsby.— 
The tender previously accepted 


Ltd., for metallic-filament lamps. 
was withdrawn. 


Huil.—The T.C. has accepted the tender of Messrs. 
Siemens Bros. Dynamo Works, Ltd., for a second 900-Kw, generat- 
ing set, exclusive of engine spare parts, at £5,573, subject to the 
Corporation retaining the existing plant. 


London,—L.C.C.—The Stores Committee has accepted 
the tender of Messrs, 8. Bowley & Son, Battersea, for insulating 


for electrical purposes, 
The Highways Odmmittes is orde 140,000, dit torial able 


dticts dt £0 per 1,000 41, Staley 


The British Insulated and Helsby Cables, Ltd., are to supply. 
under their existing contract, H.T. cables and switchgear for 
connecting-up the two groups of sub-stations on each side of the 
Thames by inter-connecting the Holborn sub-station with the 
Elephant and Castle sub-station. The supply and laying of the 
cables will cost £2,600; the necessary additional switchgear will 
cost £500. 

For the erection of the second portion of the Bow car-shed the 
tender of Messrs. Patman & Fotheringham, at a cost of £7,193, has 
been accepted. 

The tenders received for wiring material for electric lighting of 
the above ear-shed and the premises at 23, Belvedere Road, were :— 


Edison & Swan Co., Ltd. .. .. (accepted) £189 
General Electric Co., Ltd... ee oe oe 
Pinching & Walton .. ee ee ee 152 


For the wiring of the second section of the central car-repair 
depot the tenders received were :— 


Central Motor Engineering Co. ‘“ ae oo £1,571 
E. Lawrence & 8ons, Road, (accepted) 1,703 
G. E. Taylor & Co oo 1,864 
Johnson & Phillips, Ltd. ee ae 1,877 
Tilley Bros. . ee «o> - 1880 
E. Newbald & Co. .. <a 2,024 
Pinching & Walton oe on ee 2,085 
G. Weston & Sons, Ltd. .. oo oe eo ap -- 2,044 
Gordon O. Lawson.. ee 2,820 
Barlow Bros. & Co. eo es ee e- 2,426 


Estimate of chief officer of tramways, £1,500. 


Four tenders were received for foundry plant for the depdt, but 
none were accepted, and fresh tenders were invited on a modified 
specification. 

For shavings and dust removal plant, and the supply of eight 
cast-iron turntables, the tenders were :— 


1,—SHavines anp Dust REMovaL Puant, 


Westminster Ventilating Co. .. (incomplete t nder) £528 
Standard Engineering Co., tsd., Leicester .. (accepted) 540 
Matthew & Yates, Ltd. aie (incomplete senders 720 
Sturtevant Engineering Co., 889 
Heenan & Froude, Ltd. .. se -» 1,085 


Estimate of chiet £415. 
2.—Cast-IRon TURNTABLES. 


Henry Posey Son, £12 5 0 
Isca Foundry Co. ee oe 1310 0 
Dick, Kerr & Co., Ltd. oo ae 
Heenan & Froude, Ltd. oe oo. “Ee 6 
Cowans, Skeldon & Co., Ltd. ee oe 


Estimate of chief officer, £12 10s. each. 


Automatic signalling apparatus, for use on portions of single-line 
tramways on the Mitcham Lane and Tooley Street routes, are to be 
obtained from the B.I. and Helsby Cables, Ltd., under an existing 
contract. 

* The tenders received for covering cables with asbestos tape were :— 


Siemens Bros. & Co., Ltd, ee ee oo. & "280 

Western Electric Co., Ltd. a ive 2 810 
British Insulated and Helsby Gables, Td... oe oe 525 
W. T. Henley’s Telegraph Works Co., Ltd. ee 33 2,906 


Estimate of chief officer, £8,000, 
The following tenders were received in response to advertisement 


for the supply of (1) 4,800 steel tires for driving-wheels, and (2) 
1,600 steel tires for pony wheels for electric cars :— 


(A) (B 
(A) | (B) 
4,200 | 1,600 A) 
Name driving | pony | Driving Pony 
wheel wheel 
wheel | wheel ti ti 
tires. tires. | 
Hach. bach. ‘Youal, | Total. 
Phoenix Aktien-Geselischaft fur Bergbhau | £ s.d | £ s. d. £ 
und. Huttenbetrieb, Abteilung Rubror:, 
Duisburg-Ruhrort, Germany .. ..|017 0,015 5 1,238 
accepte 
*John Batt & Co. (London), Ltd... --|/018 5/012 8 4,420 i 1 a) 
accepte 
+Geo. Schultz & Co, 018 10/0 1210 4,520 1,07 
Stee] Company of Scotland, Ltd. 100/015 0 4,800 | 1,200 
Cammell, Laird & Co., Ltd. 100/016 6| 4,800 | 1,320 
John Baker & Co. (Rotherham), Ltd. . 109/019 0 4,980 | 1,620 
John Brown & Co., Ltd. 113/019 6 5,100 | 1,560 
Patent Shaft and Axletree Co., Ltd. 1 1 6/01810| 5,160 | 1,507 
tHurst, Nelson & Co., Ltd. 5,680 | 1,227 
Steel, Peech & Tozer, Ltd. 1 2 6/019 2 5,400 1,583 
Fried. Krupp, Essen Ruhr, Germany.. 1 4 0/1 0 0] 5,760 | 1,600 
Hy. Bessemer & Co., Ltd. -- {1.5 0/1 0 0] 6,000 |. 1,600 
Brown Bayley’s Steel Works, Ltd. LF} 64-356 6,600 | 1,680 
Samuel Fox & Co., Ltd. a 111 9/11 0| 7,620 | 1,680 
§Vickers, Sons & Maxim, L Ltd. 22 0;110 0 10.020 | 2,400 
Taylor Bros. & Co., Ltd. ew (2 8 1478 | 2,920 


* Proposed to sublet to the Bochumer Verein Steel Works, Bochum, 
Germany, and Stahlwerke van der Zypen, Cologne-Deutz, Germany. 
+ Proposed to sublet to ond Vereinigte Stablwerke van der Zypen und 
Wissen, Cologne Deutz, German 
Proposed to sublet to the ‘Steel Company of Scotland, Ltd., or other high- 
class firm 
§ Genubesl 8,000 miles per 3 in. radial reduction. 


The lowest tender in each case. Both the firms whose tenders were 
accepted proposed to sublet the work to other firms. The total 


amount of the accepted tenders is £5,093, and the estimate of the 
chief officer of tramways is £6,750. 


PoptAR.—The B.G has accepted the quotation of the West- 
minster Engineering Co,, at from £38 to £40, for re-winding one 
of the rotor wisi of the earliest type of 250-RW, motor 
converters, 
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HAcKnNEY.~—The following tenders were submitted for the exten- 
sion of the main switchboard at the borough electricity works :— 


Walsall Electrical Co. ee £249 
Ferranti, Ltd. . 715 
Spagnoletti, Lid. (recommended) 840 
Drake & Gorham, Ltd. 353 
British Thomson-Houston Co., Lid. 525 
Bertram Thomas ae 889 
Flectric and Ordnance Co., “Ltd. me 
Kelvin & White, Ltd. ee 900 
Johnson & Phillips, Ltd. .. ee: 493 


The engineer’s specification called ra certain nee to be obtained, 
leaving it to the various tenderers to submit their standard designs 
of apparatus. The Committee stated that for this reason it had 
to consider carefully the merits of the designs submitted by the 
various tenderers, and the lowest tender which it was advised 
was the most likely satisfactorily to fulfil the requirements of the 
work was that of Messrs. Spagnoletti. 


Stockport.—The T.C. has accepted the tender of Messrs. 
J. Hopkinson & Co., Ltd., of Huddersfield, for intermediate stop 
valves for the electricity works, 

The Gas Committee has placed a contract for starters with the 
Electrical Apparatus Co., Ltd. 


Swansea,—The Harbour Trust on Monday accepted the 
following tenders:—The British Westinghouse Co., Ltd. one 
300-Kw. transformer, £162. Crompton & OCo., Ltd., three 25-H.P. 
motors, £270. 


Rotherham,—The T.C. has accepted the following 
tenders for annual supplies to the tramway undertaking :— 


Armatu’e coils.—Tramway Supplies, Ltd. 

Motor grease, axle grease and oil.—R. D. Nicol & Co. 

Armature bearings and — holder brackets, brake castings, &c.—Malleable 
Steel Castings Co., Ltd 

Brake blocks. —Wilsons, Pease & Co., Ltd. 

Axle collars.—G. Wilson. 

Gear-wheels and rubber tape.—British Westinghouse Co., Ltd. 

Anti-friction metal.—Glacier Anti-Friction Metal Co. 

Brake chains.—Weldless Chains, Ltd. 

Paints, varnishes, paraffin, &c.—Ingham, Clarke & Co., Joseph France and 
Smith Bros. (Rotherham), Ltd. 

Carbon brushes.—Le Carbone. 

Pinion wheels.—Watlington & Co. 

Waterproof fluid.—_General Elec’ ric Co, 

Commutator segments.—Forest City Electric Co. 

Trolley poles, heads, &c.—Tramways Supplies, Ltd.; M. Bonser & Co ; 
Brecknell, Munro & Rogers. 

ane brass keeps, &c.—Dick, Kerr & Co , Ltd. 

Tape, P.B.—British Thomson- Houst.n Co., Ltd. 
Tape (Blackley)}.—Connolly Bres, 
Slipper blocks ~-W,. Wilsoa and J. W. Wadsworth. 


It has also accepted the following tenders for annual supplies 
for the electricity undertaking :— 
Reason Manufacturing Co —5, 10, 25 and 50-ampere meters. 
Callender’s Cable and Cons:ruction Co., Ltd.—Cable, £9 4. 
War Office.—A contract for meters for Aldershot Camp 
has been placed with the Electrical Apparatus Co., Ltd. 


Worksop.—The U.D.C. has accepted the tender of 
Messrs. W. T. Henley’s Telegraph Works Co., Ltd., for house 
cut-outs. 


FORTHCOMING EVENTS. 


lectttation of Electrical Engineers (Manchester Local Section).—Friday, October 
4th. Conversazione at the Whitworth Insti'ute. 7.30 p.m. [Tickets from 
aa secretary, Mr. H. W. Wilson, 19, Brazennose 8 reet, 3s. 6d. ; ladies, 2s. 6d.]. 


Engineering Exhibition, Manchester.—Friday, October 14th. Opening Ceremony. 


Institution of Electrical Engineers (Glasgow Local Section).—Friday, October 2ist. 
At8p.m. Atthe Glasgow Technical College. Students’ meeting. Inaugural 
Address by Mr. H. A. Mavor. 


Manchester Association of Engineers.—Mecting on Saturday, October 22nd. Paper 
on ‘‘ Water-Tube Boilers,” by Mr. D, Wilson. 


THE ELECTRICAL ENGINEERS 
(LONDON DIVISION). ; 


THE following orders are announced :— 
Commanding Officer—Co1. R. E. B. Crompton, C.B. 


Monday, October 17th.—*A” Company. Technical drill, 7 to 10 p.m. 

on “Water Testing Apparatus,’ by 2nd Lieut. W. P. Digby, 
Tuesday, October 18th.—‘*B’”? Company. Technical drill, 7 to 10 p.m. 
Thursday, October 20th.—*C’? Company. Technical drill, 7 to 10 p.m. 
Friday, October 2lst.—‘*D”’ Company. Technical drill, 7 to 10 p.m. 


(Signed)  P, H. Campse.t, Capt. R.E., Adjutant. 


Appointment Vacant. — Fitter for the Llandudno 
works (878, éd.), See our advertisement pages in 


NOTES. 


Fatalities,—From our correspondent at the Cape we learn 
that on September 18th Mr. Robert Nicholson, foreman in the con- 
struction department of the City Electric Light Works, Cape Town, 
met his death in a cycling accident. Deceased was 23 years of age, 
and had been employed at the works for four years. We also learn 
that Mr. Frank Phillips, an electrician, was killed last month while 
attempting.to board a moving train at Randfontein Station. 


Electric Supply Cricket League.—We have received 
from Mr. A. W. Seabright, the hon, secretary and treasurer of this 
club (19, Cadogan Gardens, London, S.W.), the following particulars 
of the points scored during last season by the Clubs affiliated to 
this League, from which it will be seen that the City of London 
Electric C.C. are the winners of the Cup this year. 


City of London Electric C.C. tee -- 17 points 
Kensington and Knightsbridge Electric C. C. i 
St. Pancras Electricity C.C. 
St. James’ Electric C.C.... Sea {x 
Chelsea Electricity C.C. ... 
Central Electric C.C. 


Mr. Seabright will gladly furnish a any Electricity Supply Cricket 
Club with any information they desire concerning the League. 


Calcium Carbide Combine.—Since our Corres- 
pondence” columns closed, we have received the following com- 
munication :— 

’ “We notice in your number of July 7th a paragraph to the effect 
that a ring of carbide of calcium manufacturers is reported, and 
that the understanding concerns the principal factories in various 
countries, including England and Norway. 

‘As our group owns the only carbide factory in England (in 
addition to its factories elsewhere), your article can only be held to 
imply that we have joined this combine. 

“Such is not the case. We may—or may not—come to an under- 
standing with the Continental makers for the purpose of preventing 
the ruinous price-cutting of the past, but we do not intend to 
become members of the combine. 

“Your article as it stands may lead customers of ours to infer 
that they ought to apply to the carbide combine, and we should, 
therefore, be glad if you would kindly insert this letter in your 
next issue.—CHAS. BINGHAM & Co.” 


Dundee Laboratory,—In his address at the opening of 
the Peter’s Electrical Engineering Laboratory, to which we referred 
last week, Prof. Ernest Rutherford said it was hardly necessary to 
look back 20- years to find that the professors of physics were in 
many cases the pioneers of electrical engineering, and often the 
only teachers of that subject. They needed only to recall the name, 
among others, of their distinguished countryman, Lord Kelvin, to 
appreciate what a great deal the technical application of electricity 
owed to the physicist. Indeed, there were still some survivals of 
the past where electrical engineering was taught to-day as an 
essential part of physics. Every modern University found it neces- 
sary to have a special department of electrical engineering provided 
with a staff of expert teachers. Electrical engineering covered so 
many fields, that it was not possible, except in very few cases, to 
provide the necessary funds and equipment and specialised staff to 
deal with the numerous departments of the subject. There had 
been no rivalry in the past, and there need be none in the future, 
between the subjects of physics and electrical engineering, for if 
physics had helped much in its development, it must not be for- 
gotten that electrical engineering in its turn had greatly assisted 
the development of physics proper. Concluding, the Professor said 
the primary object of such a department as he was about to open 
was to give the student an opportunity of learning the fundamental 
principles which lay at the basis of electrical engineering, and of 
the problems of production and distribution of electrical energy. 


Institution and Lecture Notes,—InstITuTION oF 
ELECTRICAL ENGINEERS (MANCHESTER LocAL SECTION).— —To- 
night (Friday) the conversazione, with which the session is to open, 
is being held at the Whitworth Institute. We have received a 
copy of the programme of arrangements, including a reception by 
the chairman and Mrs. J. S. Peck, supported by the president-elect 
and Mrs. Ferranti, vocal and instrumental music, and 30 forth. The 
excellence of the programme should guarantee a very successful 
gathering. 

At the City and Guilds Technical College, Leonard Street, Fins- 
bury, E.C., a series of six lectures on “ India-Rubber” was com- 
menced on Wednesday evening, at 7.30, by Dr. Philip Schidrowitz, 
F.C.S. The lectures will be continued on successive Wednesday 
evenings. Dr. Schidrowitz has subdivided his subject as follows :— 
(1) General (history, general nature of the industry, sources of 
rubber, &c.) ; (2) the plantation industry ; (3) crude rubber con- 
tinued ; (4) chemical and physical properties of crude rubber ; (5) 
the manufacture of rubber articles ; and (6) chemistry and physics 
of vulcanised rubber. 

LEEDS UNIVERSITY ENGINEERING SociETyY.—The programme 
for the syllabus for 1910-11 includes early in the new year the 
following subjects :—‘‘ Development of Power from Blast Furnace 
Gas," by Prot, W. A, Bone, F.R.S. ; ‘‘ Design and Construction of 
the Parsons i th Steam Turbine,” by o Mr. F, J. Kean, B.Sc. ; 
of Exhaust Steam in Yo -Pressure Turbines,” by Mr, 
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SocrETY OF ENGINEERS (INCORPORATED).—On September 21st 
a party. of members of the Society and their friends visited the 
Naval, Mercantile Marine and General Engineering and Machinery 
Exhibition at Olympia, by invitation of the management. The 
visitors were received in the Pillar Hall by Sir David Gill. 


BIRMINGHAM AND District ELEectric CuLuB.—The opening 
meeting of the winter session of the club was held at the Colonnade 
Hotel, New Street, on Saturday evening, under the presidency of 
Mr. G. 0. Donovan. 

THE INCORPORATED INSTITUTION OF AUTOMOBILE ENGINEERS. 
—On Wednesday evening at the Institution of Mechanical Engineers, 
London, Mr. F. W. Lanchester, M.Inst.C.E., delivered his presidential 
address. He took as his theme, “Factors that have contributed to 
the advance of automobile engineering, and which control the 
development of the self-propelled vehicle.” He briefly discussed 
toward the end of his address (a) hydraulic transmission ; (4) elec- 
trical transmission ; and (c) electrical auxiliary, as the three most 
promising alternatives to mechanical change gear up to the present 
proposed or utilised. 


ASSOCIATION OF MINING ELECTRICAL ENGINEERS.—On Friday 
last week, the first annual meeting and dinner of the Association 
were held at Newcastle-on-Tyne, and were attended by members 
from all parts of the country. On Saturday visits were paid to 
various works, &c. Owing to pressure on our space, the report 
is held over to our next issue. 


Inquiry.—The makers of “Syst. Endruweit”’ foliated 
copper brushes are asked for. 


Platte Fougére Lighthouse.—The accompanying 
illustration shows the newly-completed Platte Fougére Lighthouse, 
Guernsey, designed by Messrs. D. and C. Stevenson, engineers, Edin- 
burgh, which is unique and forms a new departure in lighthouse 
engineering, as it contains a first-class fog signal, which is worked 
entirely by electric submarine cable from the shore, thus dispensing 
with keepers living on the Rock ; the turning on and off of the 
electric current on the shore automatically puts off and on the 
electric motors and pumps, which pump air into the reservoirs, and 
actuate an air-motor-driven siren of the Scotch pattern, giving its 
blast periodically. The siren is very powerful, and has been heard 
in Alderney and in France. 

The light is acetylene, which has long been in use in many of the 
Northern Lighthouses, and is now coming to be used in England by 
the Trinity House. These lights are automatic, requiring but 
little manual labour and working for months without the necessity 
of constant attention. The gas is automatically turned up at dusk 
and down at daylight. 

The buildings ashore for the lightkeepers and the electrical 
plant are distant over a mile from the lighthouse. The lighthouse 
itself, which is much exposed to a heavy sea, is a monolith of con- 
crete, 80 ft. in height, and is built on the principle of making it of 


PLATT® FOUGERE LIGHTHOUSE. 


small diameter, so that the sea may get as little purchase on it as 
possible; the sea is so heavy that it has gone over the top of the 
tower. 

The rock is a very small*one, only partially bare at very low 


- tides, with deep water all round close to it, and is situated where 


there is a rapid current, all of which circumstances made the 
work of construction one of very considerable difficulty. 

The cable, which is of a very heavy rock type with three cores 
for main power purposes, and two smaller cores for minor 
purposes, is very heavily armoured, and was laid by Messrs. 
Siemens Bros., who made it, during a spell of fine weather. 

The fog signal has now been working for several months, and has 
proved a great boon to navigation, the mail boats now being able 
to sail right up to the lighthouse with safety, making their calls 
regular and certain in almost all weathers. 


Northampton Polytechnic Institute.—On Wednesday 
evening the new electric generating station of the Institute was 


formally opened: by: thé chairman of the L.C.C. The new plant, 
which consists of D.c. and A.c. generators driven by suction gas 
engines, as well as high and low pressure switchgear, a motor- 
generator, rotary converter, and a complete sub-station, has been 
installed at a cost of £6,000, to the requirements of the Principal, 
Dr. R. Mullineux Walmsley. As it is of unusual interest, we shall 
give further particulars of the plant in an early issue. 


A Fable.—A certain electrical contractor had. two lamp- 
holders. He had also two customers—whom he called clients. One 
of these was a wealthy man, and the other was a wise man. In 
the fulness of time, when the busy season came, to each he sold 
one of his two lampholders. Knowing the wealth of the one, he 
charged him twice the list price for his purchase. Knowing, too, 
the wisdom of the other, he charged him but the cost price for 
exactly the same article. For his golden rule was: Charge as much 
as the client will pay, and trust to repeat orders—with extras! 
And he said to himself, ‘‘’Tis true I lose by the wise man, but then 
I gain by the wealthy man ; and, anyway, I reckon old wiseman 
will be having his country house installed next year, whereby I 
shall certainly profit exceedingly.” 

But it so happened that the wealthy man and the wise man met 
at the house of a-mutual friend, each with his lampholder. And 
they compared notes. 

When next year came, the wise man’s only repeat orders were for 
lampholders “price as before.” And the wealthy man repeated 
not at all! So that presently the name of yet another electrical 
contractor was inscribed in the Gazette. 

(N.B.—This little fable beareth a big moral.)—H. R. T. 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements, 


Central Station Officials.—The following appointments 
were made by the Electricity Supply Committee, and were con- 
firmed by the Town Council on September 29th, 1910, as assistants 
under Mr. C. H. Yeaman, chief electrical engineer of the county 
borough of Stoke-on-Trent. As resident electrical engineers: 
Mr. H. W. Epwarps for Burslem district, Mr. W. ADAMS for 
Hanley district, Mr. C. CUTHBERTSON for Longton district, MR. 
W. A. TURNBULL for Stoke district. _As mains superintendents : 
Mr. H. C. HeatuH for Burslem district, Mr. S. G. Marston for 
Hanley district, Mr. C. H. THomas for Stoke district. Mr. H. 
BEDSON, meter superintendent of the Hanley electricity depart- 
ment, has been appointed in public competition, out of over 80 
candidates, as mains superintendent to the Maidenhead electricity 
department, under _Mr. C. O. Milton, the borough electrical 
engineer. 

Mr. HARRIDANCE, of Rawtenstall electricity works has been 
appointed shift engineer at Ayr. Mr. BARNES, of Eccles, and 
Mr. WarmuF?, of Trafford Park, have been appointed junior shift 
engineers at Rawtenstall. 

Mr. Wm. Hockey, who has since 1903 been resident engineer 

to the Frinton-on-Sea E.L. Co., has left England for Vancouver, 
B.C. 
The Canterbury T.C. has increased the salary of Mr. C. A. 
BLASCHECK, electrical engineer, from £325 to £350 per annum, and 
that of Mr. Lewis, assistant engineer, from £3 3s. per week to 
£185 per annum. 

Hampstead B.C. has appointed Mr. F, E. LimBRey canvasser for 
the electricity undertaking. 


Tramway Officials,—The Halifax T.C. has, by 32 votes 
to 15, decided to refer back to the Tramways Committee a recom- 
mendation to appoint an engineer who shall be directly responsible 
to the Committee, and have sole charge of the construction and 
maintenance of the permanent way of the tramways. 

The Australian Mining and Engineering Review says that Mk. 
T. M. NELSON, assistant electrical engineer in connection with the 
Launceston tramways, has been appointed electrical engineer to the 
Christchurch Tramway Trust, New Zealand. ; 


General.—Mr. Wu. G. Hunter is relinquishing his 
position as manager of the Adcraft Studio, and on 12th inst. 
entered upon a position with the British Thomson-Houston Co., 
Ltd., as advertising manager for the “Mazda” lamp. 

Mr. ALFRED H. DARKER has heen apppointed enginéer and 
manager of the electrical department of Messrs. J. Stone & Co., Ltd., 
Deptford, London, 8.E. 

The Daily Telegraph states that DR. ROBERT Knox, M.D.Edin., 
M.R.C.S.Eng., has been appointed director of the electrical and 
radio-therapeutic department at the Cancer Hospital. 

We learn that Mr. WALTER CLARK -has resigned his position as 
works superintendent with the Electrical Power Storage Co., Ltd., 
with which company he has been for very many years. 


Obituary.—Mr. C. P. Kixe.—The death is: announced 
of Mr. Charles Penfold King, for many years electrical engineer on 
board the Worcester training ship, Greenhithe, 
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NEW COMPANIES REGISTERED. 


United Sherardising, Ltd. (111,901).—This company was 
registered on September 26th, with a capital of £60,000 in £1 shares (14,000 
5 per cent. preferred ordinary), to carry on the business of galvanisers, zine 
workers, steel and iron workers, founders, tinplate workers, smelters, manu- 
facturers and blenders of alloys, metal workers, &c., to acquire the right to use 
the process known as “ Sherardising,’’ or any process for covering iron, steel 
or other metals with a coating of zinc or other metallic substances, to acquire 
certain existing patents for the said process, and to adopt an agreement with 
T. H. Nelson. The subscribers (with one share each) are:—H. W. Brown, 
Ivanhoe, 42, Wynndale Road, South Woodford, clerk; C. E. West, 134, 
Heythorp Street, Southfields, Surrey, clerk; J. R. Trollope, 13, Pyrland Road, 
Highbury, N., clerk ; F. W. Rushforth, 30, Grosvenor Road Buildings, Grosvenor 
Road, Pimlico, clerk; J. W. Ember, 29, Basuto Road, Parsons Green, 8.W., 
clerk; E. Ball, 29c, Lincoln’s Inn Fields, W.C., law stationer ; P. Dawson, 6, 
Great Winchester Street, E.C., gentleman. Minimum cash subscription, 50 
per cent. of the shares offered to the public. The number of directors is not 
to be less than five or more than seven; the first are R. F. Hanbury, T. H. 
Nelson, P. Dawson, Major M. F. MacTaggart and H. M. Delacour; qualifica- 
tion, £50; remuneration, £500 each per annum, and 5 per cent. of the net 
profits in each year, when 74 per cent. dividend is paid, divisible (maximum in 
any year, £1,000). Registered by Hills, Godfrey & Halsey, 23, Queen Anne’s 
Gate, Westminster. 


Alliance Electrical Stores, Ltd. (111,884).—This company 
was registered on September 26th, with a capital of £25,000 in 46,500 
preferred ordinary shares of 10s. each and 1,250 deferred ordinary 
shares of £L each, to take over the business of electricians, elec- 
trical engineers, &c., carried on by the Alliance Electrical Co., Ltd. 
(in liquidation). The subscribers (with one preferred ordinary share 
each) are:—H. P. R. Foster, 18, Austin Friars, E.C., gentleman; L. H. 
Hiscock, 14, Corsica Street, Highbury, N., clerk; A. K. Sterne, 18, Austin 
Friars, E.C., gentleman; P. J. Hellis, 3, Merthyr Terrace, Castelnau, Barnes, 
S.W., secretary; R. Hill, 32, Howard Road, Cricklewood, N.W., clerk; A. E. 
Inderwick, 19, Ederline Avenue, Norbury, 8.W., gentleman; W. A. Pittman, 
10, Springwell Avenue, Harlesden, N.W., gentleman. Minimum cash subscrip- 
tion, seven shares. The number of directors is not to be less than three or 
more than seven; the first are T. I’ons (chairman), J. E. Coles and W. R. N. 
Grimley; qualification (except first directors), 250 shares; remunera- 
bes oy aaa per annum. Registered by Slaughter & May, 18, Austin 

riars, E.C, 


Telephone Subscribers’ Protection Association, Ltd. 
(7,660).—Registered in Edinburgh on September 26th. Limited by guarantee. 
Objects : to combine telephone users and to protect their interests. The sub- 
scribers are :—J. Headrick, 9, Lyndhurst Gardens, Glasgow, dyers’ manager ; 
A. Barnwell Nicolson, 5, Kelvinside Gardens, Glasgow, master painter; F. 
Cook, 144, St. Vincent Street, Glasgow, manager; T. Lockhart, 244, Great 
Western Road, Glasgow, master painter: J. Wilson, 261, Hope Street, 
Glasgow, auctioneer; D. Bell, 212, Hope Street, Glasgow, merchant; T.G. 
Laurence, 314, Charing Cross Mansions, Glasgow, chemist. The number of 
directors is not to be less than three or more than seven; the subscribers are 
to appoint the first. Registered office, 144, St. Vincent Street, Glasgow. 


Lyness Syndicate, Ltd. (111,896).—This company was regis- 
tered on September 26th, with a capital of £3,500 in £1 shares (2,000 deferred), 
to acquire, develop and turn to account the Lyness patent electric control 
finger and tip, &c. The subscribers (with one share each) are: F. Winter, 16, 
Market Street, Newcastle-on-Tyne, chartered accountant; E. Robinson, 16, 
Market Street, Newcastle-on-Tyne, chartered accountant. Private company. 
R. C. Lyness is the first permanent director. Registered by Jordan & Sons, 
Ltd., 116-17, Chancery Lane, W.C. 


Llangefni Electric Light and Power Co., Ltd. (111,909).— 
This company was registered on September 27th, with a capital of £3,000 in 
£1 shares (2,750 5 per cent. cumulative preference and 250 ordinary), to carry 
on the business indicated by the title. The subscribers are :—W. Owen, 
Fferan Isaf, Rhosgoch, Anglesey, farmer, 200 shares ; L. Milne, The Whare, 
Windlesham, civil engineer, 100 shares; J. Jones, Treflyn, Gwalchmai, 
Anglesey, medical practitioner, 2Q0 shares; E. J. Owen, 28, Mortimer Street, 
W., electrical engineer, 100 shares; Major L. Williams, Parcian, Llanwgrad, 
Anglesey, 100 shares ; G. Boucher, 91, Charrington Street, Oakley Square, 
N.W., clerk, 1 share; G. W. Robinson, 8, St. Maur Road, Fulham, 8.W., 
electrical engineer, 1 share. Minimum cash subscription, 1,250 shares. The 
number of directors is not to be less than two or more than seven; the first are 
Major L, Williams, J. Jones, W. Owen, E. J. Owen and L. Milne; qualification, 
Free en £30 per annum, divisible. Registered office, 66, Victoria 

treet, S.W. 


J. B. Saunders & Co., Ltd. (112,037)—This company was - 


registered on October 4th, with a capital of £20,000 in £1 shares (6,000 ‘‘A”’ 
and 14,000 **B”’), to take over the business of electrical and mechanical engi- 
neers and contractors carried on by W. Radcliffe-Saunders, J. H. P. 
Berthon and 8. G. Leech, at 91, York Street, Westminster, and elsewhere, as 
J. B, Saunders & Co., and to carry on the same and the business of metal 
workers, founders, machinists, tool makers, smiths, &c. The subscribers (with 
one share each) are :—J. H. P. Berthon, 91, York Street, Westminster, 8.W., 
electrical engineer; S.G. Leech, 91, York Street, Westminster, 8. W., electrical 
engineer. Private company. The number of directors is not to be less than 
two or more than five; the first are W. H. Radcliffe-Saunders, J. H. P. 
Berthon, 8. G. Leech and another to be nominated by the holders of any 
income bonds issued by the company; remuneration as fixed by the company. 
Registered office, 9, York Street, Westminster. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Consolidated Electric Works and Appliances, Ltd. (101,022). 
Return dated March 10th, filed July 25th, 1910, Capital, £ ,000 in £1 shares ; 
3,002 shares taken up; £1 per share called up on two; £2 paid; £3,000 con- 
sidered as paid on 3,000 shares. Mortgages and charges, £3,840. 


Thomas L. Scott & Co., Ltd. (91,567).—Issue on September 
Fag £400 debentures, part of-a series of which particulars have already been 


Church Stretton Electric Supply €o., Ltd. (80,857).— 
Further charge on freehold hereditaments at the Crossways, Church Stretton, 
bp Beptenshes 9th, 1910, to secure £120. Holder: E. Bond, 43, Thurloe 

e, W. 


“Z* Electric Lamp Manufacturing Co., Ltd. (96,594).— 


Iss1e on September 9th of debentures of aseries of which parti- 
culars have already been filed. 


Kirlew Bros., Ltd. (49. 
tures, created by regolutions of June 6th, 1902, April 6th, 1903, and May 8rd, 
1907, pursuant to Sec. 93 (8) of the Companies (Consolidation) Act, 
1908, the amount of the present issue being £500. Property charged : The 
ee property, present and future, including uncalled capital, No 
rustees, 


Electro»Mechanical Brake Co., Ltd. (98,276)—A memo. 
randum of satisfaction in full on August 13th, 1910, of charge dated April 27th, 
1909, securing £250, has been filed. 


Delhi Electric Tramways and Lighting Co., Ltd. (88,758), 
—Issue on May 21st of £1,400, and on April 16th of £200 “‘ bearer’ debentures, 
parts of a series of which particulars have already been filed. (Notified 

September 24th.) 


Mawédsley’s, Ltd. (91,783).—Issue on September 12th of £100 
debentures, part of a series created April 26th, 1909, to secure £2,000, charged 
on the company’s property, present and future, including uncalled capital. 
Holder: J. H. St. Hill Mawdsley, Lyndhurst, Dursley. Previously issued .of 
same series: £1,200. 


Premier Electric Theatres, Ltd.—Mortgage on September 
22nd, 1910, of building agreement relating to proposed premises in Powis 
Street, Woolwich, to secure £2,035. Holders, J. L. Sheffield and H. Sheffield, 
both of Shacklewell Works, Dalston. 


Cunnington & Harris, Ltd.—Second mortage debenture 
datailSeptember 29th, 1910, to secure £700, charged on the company’s under- 
taking and property, present and future, including uncalled capital (subject 
to first mortgage debenture for £250). Holder, 8, Harris, 21, North Audley 
Street, Grosvenor Square, 


Kilowatt Publishing Co., Ltd.—Issue on September 29th of 
-_ 10s. debentures, part of a series of which particulars have already been 
ed. 


Barbados Electric Supply Corporation, Ltd. (104,367).— 
Statutory report dated July 29th, filed August 6th, 1910; capital, £60,000 in £1 
shares (40,000 preferred and participating) ; 43,415 shares taken up, of which 
23,415 preferred and participating are payable in cash, and 20,000 ordinary are 
considered as fully paid. A further 2,454 preferred shares were allotted 
(payable in cash) between August 10th and September 8th. -No mortgages or 
charges registered. 

Hendon Electric Supply Co., Ltd. (93,911).—Return dated 
August 11th, filed August 15th, 1910; capital, £50,000 in £5 shares ; 5,000 shares 
taken up; £23,560 10s. paid, leaving £1,439 10s, in arrears. Mortgages and 
charges, £25,000. 

County of London Electric Supply Co., Ltd. (34,320).— 
Issue on September 15th of £3,875 44 per cent. first debenture stock, part of a 
series of which particulars have already been filed, 
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CITY NOTES. 


Cleveland and Durham Electric Power, Ltd. 


THE annual meeting was held in the Station Hotel, Newcastle-on- 
Tyne, on 7th inst., Mr. James Falconer, M.P., chairman of the com- 
pany, presiding. 

The CHAIRMAN, in moving the adoption of the report, said that the 
outstanding features of the year were, in the first place, the great 
reduction in their capital expenditure, showing that their main 
general capital expenditure had now been completed, and that all 
the company required in that way for the future was the expendi- 
ture necessary for making the connections with different consumers. 
The other feature was the increase in their gross profits, which had 
improved during the year by £10,843, showing the extension of 
their business. That was a satisfactory increase, all things con- 
sidered ; but, unfortunately, owing to bad trade and to strikes it 
was not what had been anticipated. The estimates for the coming 
year, based on the relative progress of the past year, would show 
a profit of about £25,000, but even more than that was wanted. He 
said some working capital was wanted, and a proposal made by the 
second debenture-holders would be put before a meeting of share- 
holders on the 20th inst. He had the utmost confidence in the 
company. 

The report was unanimously adopted, and Mr. R. W. Armstrong 
having been re-elected a director, and Mr. W. Swan re-appointed 
auditor, the proceedings terminated, 


Oriental Telephone and Electric Co., Ltd. — The 
directors have declared the following interim dividends :—3 per 
cent, on the 6 per cent. cumulative preference shares for the current 
year, less income-tax, and 3 per cent. on the ordinary shares, free 
of income-tax. The warrants will be posted on 31st inst. The 
share transfer books will be closed from 13th to 26th inst., both 
days inclusive, 


Indo-European Telegraph Co., Ltd.—The board have 
declared an interim dividend for the half-year ending June 30th 
last at the rate of 5 per cent. per annum, free of income-tax, 
payable on and after November 1st next. The transfer books will 
be closed from the 18th to the 31st inst., both days inclusive. 


Mexico Tramways Co., Ltd,—The directors have declared 
a dividend of 13 per cent. for the quarter ended September 30th. 


The Manila Electric Railroad and Lighting Cor- 
ration.—The cable returns for September, 1910, show an 
crease in net earnings of $15,900 over those of September, 1909, 
as compared with an increase of $3,276 for August, 1910. 
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& Robinson, Ltd, 


THE thirty-third half-yearly meoting of the shareholders of this. 


company was held on Tuesday at the Cannon Street Hotel, Mr, 
J.C. Peache, M.Inst.C.E,, in the chair, ‘ 

The CHAIRMAN, in moving the adoption of the report (see 
ELECTRICAL REVIEW, page 548), said it was with great regret that 
the directors again had to present: an unfavourable report and 
accounts. The loss on the half-year’s working was £8,002, and the 
cash balance had been reduced from £23,815, at which it stood on 
January Ist, to £995 at June 30th last. The greater part of this 
reduction in the cash balance was a necessary consequence of the 
increase in the volume of business during the period under review, 
and was represented by working capital locked up in the balance of 
debtors over creditors, work in progress, and stocks. - Unfortu- 
nately, this increased volume of business was represented by orders 
taken at very low prices. During the latter part of 1908, and 
during the whole of the year 1909, orders were scarce—it was 
impossible to obtain sufficient work to keep the shops fully 
employed—and prices were driven down by the consequent keen 
competition. During the present. year, 1910, there had been a 
marked increase in the volume of orders placed, but in spite of this, 
the low level of prices ruling in 1909 had been even further reduced 
in the current year. For some time past the board had been con- 
fronted by two alternatives, viz., either to take orders at the 
miserably inadequate prices alone obtainable, or to give up the 


struggle and close the works. Of course, the directors had chosen’ 


the former alternative, and had taken orders at low prices—not with 
the hope of making profits, but with the object of keeping the business 
alive in the interest of the shareholders, and of being in a 
position to profit by a more healthy state of trade whenever that 
much-needed recovery took place. Although to-day prices were at: 
the lowest level they had yet reached, and competition was exceed- 
ingly severe, not only from British rivals, but also from Continental 
manufacturers, who were able to send their products into this 
country without restriction, yet there were some signs that the 
worst had been reached, and some reason to hope that, in the near 
future, more normal conditions would prevail—an improvement, 
however, that, even if realised, could not help the results of the 
present half-year’s working. The efforts of the board and of every 
member of the staff were being directed to the object of cutting 
down costs wherever possible, To obtain a large output was the 
most effective means of reducing the cost of the work, and now that 
a sufficiency of orders had been obtained to render this course 
possible, every effort was being made to take full advantage of the 
opportunity and force the output of the works to the utmost. It 
was a fight between low prices on the one hand and reduction of 
cost in manufacture on the other hand. For the moment, low 
prices had the upper hand, but the board was confident that, given 
the staying power, they could meet this period of low prices with- 
out defeat. It was just this staying power that was needed. Due 
to the vicissitudes the company had passed through in recent 
years, there were no reserves to provide against a difficult time like 
the present, and it was this absence of resources that converted 
what should be no more than a temporary depression into a 
serious source of anxiety. The difficulties the company was 
experiencing were apparent in the balance-sheets of industrial 
businesses throughout the country—especially those businesses 
concerned, as this company was, in the production of machinery for 
the generation of electricity. Prices were depressed, and the elec- 
trical trade was unremunerative on the Continent as well as in this 
country, and one of the most disquieting features of the present 
situation was that Continental firms, in order to keep their shops 
_ fully employed, were offering electrical machinery in this country 
at prices below the cost of production. One obvious cure for exces- 
sive competition was the amalgamation of independent manu- 
facturing concerns into groups of combined companies—a policy 
that had been adopted in many industries. The directors were 
ready to take advantage of any reasonable opportunity that might 
present itself, but it was a policy that could not be forced. At the 
close of that meeting, an extraordinary general meeting would be 
held to revise the articles of association so as to provide for 
reasonable borrowing powers. As the articles stood, the company 
had no power to borrow or raise money in any shape or form other 
than the issue of share capital, obviously an impracticable operation 
under present circumstances. The powers sought for were those 
usually provided in the constitution of a limited company, and it 
was very necessary that they should be obtained if the company 
was to have a fair prospect of working through the present 
difficulties, whether the outcome was to be a fresh lease of profit- 
earning under its own auspices or amalgamation on reasonable 
terms with other concerns should the opportunity for this occur. 
With the predominating feature’ of losses instead of profits, 
he could hardly expect the shareholders to take a lively 
interest in the technical aspect of the company’s pro- 
ducts, but that was, all the same, a vital feature in the pros- 
pects of the company. In the past, Willans & Robinson had. been 
in the forefront for the excellence of their manufactures. 
For success in the future it was-no Jess important that this 
characteristic should be maintained than that the commercial 
business of the company should be handled with ability and dis- 
cretion. A year or so ago it became apparent that if the company 
was to maintain its position as leading steam turbine builders, it 
was necessary that they should abandon the type of turbine 
hitherto made in favour of a type better able to compete with the 
new turbines developed in America and on the Continent, and intro- 
duced from those countries into England. The result had been:the 
‘development of a new steam turbine called the Disc and Drum 
turbine. A complete series of new patterns and tools had been 
made for producing this new turbine, nearly the whole of the cost 
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of this work being charged against the profit and loss account 
instead of being charged to a suspense account, as was so generally 
done, Several of these new turbines were now at work, and were 
giving excellent results; and nearly the whale of the turbines at 
present under construction were -built on this new pattern, One 
first effect of this change had been to affect adversely the profit 
and loss account, both on account of the cost of patterns and tools, 
and also owing to the delays and difficulties in the shops which the 
change had necessarily entailed. This initial source of loss was 
now at an end, and the company was in a..position to build 
all sizes of these new turbines at a reasonable cost and with 
confidence that there was no better turbine made..~ The Diesel 
oil engine was another important branch of the company’s busi- 
ness. Until . recently the company had (under agreement) 
been able to build for the Diesel Co. only. This agreement ter- 
minated on October Ist, and the company was now free to supply 
not only to the Diesel Co. but for the general market also. There 
was a wide field for the use of the Diesel engine, and this freedom to 
sell throughout the world gave a valuable opening for widening the 
basis of the company’s operations. Turning to the balance-sheet, 
on the liability side, the debenture debt had been reduced during 
the half-year by £6,104, by purchase of debentures in the open 
market out of the proceeds of the old fire-insurance fund. These 
had been bought at a discount, and the profit arising from the 
transaction had been carried to the credit of the reserve fund, 
which now stood at £44,642. On the asset side, the Queen’s Ferry 
Works stood at £87,687, being about £1,000 less than on the pre- 
vious balance-sheet, the difference being due to small sales and to 
transfers of sundry machinery to Rugby. The shareholders would 
be glad to know that an option had been granted for the purchase 
of these works, and a sum of money had been paid for this by the 
purchasers. The date for completion of purchase was in November 
next. It did not, of course, follow. that this purchase would 
actually be completed, for the purchasers might choose to forfeit 
their deposit, and therefore, until the sale was actually completed, it 
would be unwise to place too much dependence on it. There was an 
addition to patents and developments account. A great part of the 
new work undertaken had beencharged against profit and lossaccount, 
but there were some items which it had been considered reasonable, 
while developing new lines of manufacture, should go against this 
aceount. Work in progress (£78,339) was unusually high. This 
was partly due to the recent increase in the volume of work in the 
shops, but was mainly due to.one large contract for which the 
customers could not take delivery. The past half-year’s profit and 
loss account suffered from the loss of profit which this contract 
would have shown, and the current half-year would, of course, 
profit by it. In the profit and loss account the only item showing 
a noticeable increase over the previous half-year’s account was that 
for the remuneration of. directors, owing to the very valuable addi- 
tion of Mr. Davenport as joint managing director ; but even with 
this addition, the total of the debits was a little less than that for 
the. previous half-year. Mr. Davenport would be the first to blame 
him if he (the chairman) were to attempt to appraise the value of 
his services to the company. He showed great pluck in throwing 
in his lot with this company at a time of difficulty, and he ex- 
pressed the feeling of every member of the board when he said that 
they owed much to his courage and.fesource in dealing with the 
very difficult problems that had faced them. 

Mr. F. R. DAVENPORT, in seconding the motion, said that the 
accounts covered only some three months of his connection with 
the company. He went to it a stranger even to the directors, and 
so had the advantage of reviewing things from a somewhat outside 
and impartial standpoint. The accounts were somewhat deplorable 
from a shareholder's point of view. The extremely low. prices were 
really the most serious feature of the present situation, and to meet 
it they were straining every effort to reduce both the shop costs and 
the general expenses of the business. The practical and immediate 
question was what could best be done to keep the company in a 
state of animation, and the most pressing point was that of finance. 
For that reason he hoped the shareholders would support the pro- 
posal for increasing the borrowing powers of the board. He was 
quite satisfied that the company’s current business was perfectly 
sound, although they were suffering from the low prices, which 
evil was common to most firms engaged in kindred work. Speaking 
broadly, the works were in a good and up-to-date condition, and 
the quality and efficiency of their products were quite up to the 
standard required by the general market. Their path for future 
work was widened to some extent by the severance of their agree- 
ment with the Diesel Co., which enabled them now to sell not only 
to that company, but to all customers both at home and abroad. The 
question of amalgamation which had been touched upon by the 
chairman. was one which the board would keep-well in view: 

Mr. BuLFORD expressed his regret at the disappointing character 
of the report. Each year, he said, it: got worse. He was very sorry 
indeed for Mr. Peache, who had come in to try and do his best for 
the company. In his opinion they were in a state of bankruptcy. 
The company was on the rocks, and a good job when‘it was sunk, 
rather than let it drift on. He appealed to.the chairman to speak 
out boldly, and tell them the true position, and then they could 
close the company up. They had had nothing but promises year 
after year, and nobody had got anything out of the company except 
the directors.: 

Mr. Stusss referred to an action pending against the company 
in -Manchester, and- asked whether the directors had made any 
provision for the £10,000 they were being sued for. 

Mr. G. East said‘ that at thé private meeting of a few. of the 
largest. shareholders -with the board a few weeks ago, he asked 
the chairman whether no amalgamation. meant liquidation, and he 
replied that it did. Mr. Peache had not told:the shareholders that, 
unless they got the amalgamation through, which he (Mr. East) 
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did not believe possible, he believed thé cémpany was bound to be 
wound up in the course of a very few months, 

Mr. HopLAnD said he did not believe in crying stinking fish, and 
he did not think they would do any good by running down the 
prospects and the present position of the company. If any salva- 
tion was to be obtained, they must continue for a time at least to 
have confidence in the board. The board had recently been 
strengthened by the appointment of Mr. Davenport, who gave up 
a most lucrative permanent appointment to join the company, 
which showed his confidence in it. There was a terrible amount of 
competition in the engineering trade, but the Germans, by means 
of amalgamations or arrangements, avoided that competition to a 
great extent, with the result that in their own country they obtained 
such remunerative prices that it answered’ their purpose to dump 
machinery on our market at prices at which it could not be pro- 
duced here, owing to the various labour and other restrictions under 
which the engineering trade suffered. 

Mr. Mark ROBINSON pointed out that while it was quite right 
for the directors to put the financial position before the share- 
holders in the boldest manner possible, he thought it only fair to 
point out that. the loss of £8,000 last half-year included a sum of 
£4,400 written off for depreciation. Therefore, the actual loss was 
only £3,000 odd. On the face of the accounts he saw no reason to 
assume that the large orders in hand would fail to produce at least 
sufficient money to carry on the company for a time. 

The CHAIRMAN, in the course of his reply, said that the share- 
holders might be sure that the board would not attempt to carry the 
company on under its present conditions unless they believed that in 
the end there was a fair chance of again placing iton a satisfactory 
footing. They were trying to struggle through the present 
difficult times in the hope that they would once again make profits. 
With regard to the law suit referred to by Mr. Stubbs, as the action 
was now before the Courts, he could not say anything. 

The report was then adopted. 

Subsequently an extraordinary general meeting was held, at 
which the following resolution was carried unanimously :— 

That Article 57 of the articles of association, viz.:—‘‘The directors may 
from time to time, at their discretion, raise or borrow, or secure the payment 
of any sum or sums of money for the purposes of the company, but so that the 
amount at any one time owing in respect of moneys so raised, borrowed, or 
secured, shall not, without the sanction of the company in general meeting, 
exceed 10 per cent. of the paid-up capital of the company, nor, with such 
sanction, exceed 50 per cent. of the paid-up capital of the company,” be 
cancelled and that Article 73in Table A in the First Schedule to the Com- 
panies (Consolidation) Act, 1908, be substituted as follows :—‘‘ The amount for 
the time being remaining undischarged of moneys borrowed or raised by the 
directors for the purposes of the company (otherwise than by the issue of 
share capital), shall not at any time exceed the issued share capital of the 
company without the sanction of the company in general meeting.” 


Hobart Electric Tramway Co., Ltd. 


THE Hon. A. Mattei (Chairman) presided on Wednesday last week 
at the offices, Mansion House Chambers, E.C., over the seventeenth 
annual general meeting of the above company. 

The proceedings were purely formal, and on the motion of the 
CHAIRMAN the following report for the year ended December last 
was adopted :— 


The traffic and general receipts, although adversely affected for a short 
period by the New South Wales coal strike, show a substantial increase as 
compared with any previous year, and furnish gratifying evidence of the steady 
expansion of the business. Owing principally to the fact that a less sum was 
required to be expended under the head of repairs, maintenance of permanent 
way, &c., the total working expenses show some reduction, and the net profit, 
after providing for debenture interest and all other charges, was £8,281. In 
pursuance of the already approved policy of building up a strong reserve to 
provide for an insurance fund, for premium on redemption of debentures, for 
compensation claims, and for other eventualities, the directors have trans- 
ferred £3,985 from revenue to general reserve account, thus raising the total 
of the latter account to £5,000. Out of the balance they have declared a divi- 
dend on the shares at the rate of 5 per cent. per annum, or Is. per share free 
of income-tax, payable on July 1st next, which will absorb £2,660, and leave a 
balance of £1,997 to be carried forward. The directors state that the plant 
and equipment have been maintained in good condition, and their thanks are 
due to Mr, A. C. Parker, the manager, for the efficiency and economy with 
which the company’s business in Hobart continues to be carried on. Advantage 
was taken of a favourable opportunity which presented itself during the year, 
to acquire a plot of land near the company’s terminus on the New Town route 
ata cost of £475. 


German Electrical Companies, 


THE report of the Kabelwerk Rheydt, of Rheydt, for 1909-10, 
states that the undertaking was in general well employed during 
the year, although the results were unfavourably influenced by 
circumstances. In the first place, the sale prices of conductor 
materials stood in no relation to the unusually high charges for 
raw rvbber, and the kinds of rubber worked up by the company 
rose by a further 80 per cent. during the year. Endeavours ,were 
made to bring about an understanding in regard to the prices of 
insulated wires and cables last winter between the different 
works, but these were unsuccessful. The temporary dissolution of 
the syndicate for heavy. cables also had a disadvantageous effect 
upon the year, and many large customers restricted their require- 
ments in respect of other of the company’s products. In addition, 
the prices of copper, which in general remained on a uniform level 
during the year, were quoted very low at the close of the year. 
The low valuation of the large stocks for contracts already con- 
cluded, represented a reserve which would be of advantage to the 
current year, concerning the prospects of which nothing definite 
can now be said. After appropriating £10,000 for depreciation, as 
compared with £11,000 in 1908-9, the net profits and balance 
forward amount to £530, as against £17,500 in the preceding year. 
It is, therefore, impossible to pay any dividend on the share capital 


of £250,000, this result contrasting with thé distribution of 8 per 
gent, on £187,500 in 1908-9, --. 

The directors of the Wolfram Lampen Gesellschaft, of Augsburg, 
whose financial results for 1909-10 were recorded a short time ago, 
state that an upward development in the wire lamp industry was 
manifested in the markets as a consequence of the greater freedom 
of action, although a partial strike during the chief ‘period of 
employment considerably influenced the results. The increased pro- 
duction of all the better known undertakings in the branch, and 
the addition of new establishments, led to underselling of com- 
petitors to an extent hitherto unknown, and the company was com- 
pelled to follow the course of prices. It was only possible to 
diminish the effects of the largely reduced prices by an augmentation 
in the turnover, and the deliveries were almost three times greater 
than in the preceding year. - The high-candle-power Wolfram 
lamps, which can now be made up to 1,000-¢.P., were still 
gaining a larger circle of consumers. It was intended to try and 
obtain compensation for the lower prices in the future by 
increasing the output and reducing the cost of production, and an 
adjoining site has been secured for the purpose of an addition to the 
factory for this purpose. The net profits, after allocating £10,300 
to depreciation, as against £10,100 in 1908-9, reach £2,140, as 
contrasted with a loss of £10,100 in the previous year, on a share 
capital of £150,000, there thus being no dividend for the second 
year of working also. 

The Elektrizitits Gesellschaft vorm. H. Poge, of Chemnitz, 
after providing £7,400 for depreciation in 1909-10, as against 
£10,500 in the previous year, reports net profits of £9,500 as com- 
pared with £6,600. It is proposed to pay a dividend of 7 per cent. 
on the old shares of £75,000, as in 1908-9, and 34 per cent. on the 
new shares amounting to £50,000. 


Brisbane City Electric Light Co,, Ltd, 


THE directors’ report for the half-year ended July 31st, 1910, states 
that the revenue from the sale of electricity has increased, as com- 
pared with the revenue for the corresponding period of 1909, 29 per 
cent., while revenue from all sources has increased 28 per cent. 
The results of the half-year’s working have been such that the 
usual sums have been placed tothe credit of the franchise purchase 
sinking fund and the accident insurance account, and substantial 
sums to the credit of the renewals, replacements and contingencies 
account. The directors have considered it advisable to establish a 
reserve fund and also a dividend equalisation fund; after making 
these provisions there remains a credit balance of £4,381, which, 
with the balance brought forward from last half-year, makes a 
sum of £6,384 to be disposed of. The directors recommend a 
dividend at the rate of 6 per cent. per annum on the preference 
shares and at the rate of 10 per cemt. per annum on the fully-paid 
ordinary shares, and at the rate of 10 per cent. per annum on the 
contributing shares in proportion to the amount paid up thereon. 
They also recommend the payment on the same date of a bonus 
at the rate of 2 per cent. per annum on the fully-paid. ordinary 
shares and at the rate of 2 per cent. per annum on the contributing 
shares in proportion to the amount paid up thereon. The payment 
of the above-mentioned dividends and bonus, together with the 
dividend duty, will absorb £4,549, leaving a balance of £1,835 to 
be carried forward. The directors again draw attention to the 
good work of the staff, which has greatly contributed to the excel- 
lent results achieved. The building of the new water-side power 
station in William Street is nearly completed, and progress has 
been made with the foundation for the 700-Kw. turbo-generator, 
and the erection of the new boilers. The demand for electricity 
is such that, after careful consideration, it has been decided to 
increase materially the capacity of the new station. To this end a 
second boiler and another turbo-generator of 500 Kw. capacity, 
together with the necessary condenser, pumps and economiser, as 
well as a large quantity of underground mains, have been ordered. 


The Paris Popp €o.—A more favourable year is 
recorded by the Compagnie Parisienne de l’Air Comprimé for the 
12 months ended with June 30th, 1910. The profits from the elec- 
tricity department amounted to £142,000, as compared with 
£98,900 in the preceding year, and those from the compressed-air 
branch were £33,800, as against £39,000 in the previous year, 
whilst the receipts: from interest and dividends in the Compagnie 
de Distribution raise the total to £201,000, as contrasted with 
£161,000 in 1908-9. Both-departments suffered damage from the 
inundations, which involved a charge of several thousands of 
pounds. After deducting this sum and various charges, there 
remain net profits of £191,000, as compared with £161,000. The 
sum of £88,000 has been devoted to depreciation, as against £60,000 
in 1908-9, and out of the balance it is proposed to pay a dividend of 
£1 16s. per share, as compared with £1 7s. 10d. in the previous 
year. A reduction in working expenses, particularly owing to 
cheaper coal, has contributed towards the more favourable results. 


Direct United States Cable Co., Ltd,—Interim 
dividend of 4s. per share free of income-tax, being at the rate of 
4-per cent. per annum for the quarter ending September 30th, 
1910, payable on and after the 27th inst. 


Caleatta Electric Supply Corporation, Ltd.—The 
direc'or: have declared an interim dividend on the ordinary shares 


for the half-year ended June 30th last at the rate of 7 per cent, per 
annum, sich dividend to be payable on November 15th next, 
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MARKET QUOTATIONS. 


Wednesday, October 12th, 


CHEMICALS, ae. 
a Acid, Hydrochi eo POT owt. ee 
aw» Nitric ee ee ee ee 22/- ee 
Oxalic .. ee oe ee 28/- ee 
Ammonia, Muriate (crystal) per ton £29 
ig powder » £5 10 
a Bisulphide of Carbon .. .. £18 ee 
@ Ferro-iicon (60 %) ee 
a r 0) ate ee oe ee ” oe 
a Lead, Nita ee ee ee ” £25 ee 
White Sugar £23 10 ee 
Peroxide .. eo ee £32 
a Spirit .. per gal. 2/6 
a Potassium, Bichromate, in casks per lb. = ee 
a Potash, Caustic %) per ton ee 
” Chlora: oe oe se per Ib, ee 
Perchlorate oe oe 
a Shellac per cwt, 88/- oe 
a Sulphate of Magnesia -. perton £4 10 os 
a Sulphur, Sublimed lowers ee ” £6 10 ee 
vered ” £5 10 ee 
oe ” oe 
a Soda, Twhite 70 %) ee £11 ee 
@ » Chlorate... per Ib. 
a per ton 6 
a Sodium ichromate, casks per Ib. 8d. eo 
a Cyanide le (basis 100 %) ee qd. ee 
METALS, &c. 
b Aluminium Ingots, in ton lots.. per ton £80 ee 
b Wire, in ton lots .. £112 
b Sheet, ek ton lots .. ” £120 ee 
p Babbitt’s metal ingots ns £38 to £145 = 
c Brass (rolled metal 2*to 12 basis) per lb. ° ee 
c Copper Tubes (brazed) .. 
os » (solid drawn ee ” 
g » Sheet ee ee £70 
Rod... is) = 10). ine 
” (Electrolytic Bars ” = e 
Sheets .. £75 5 10/- ine. 
e ” per ib. 
f 8h ee oe n” 5/6 oe 
n German Silver Wire 1/6 

A India-rubber, Para fine .. ee a 6/4 4d, dec. 
i Iron Pig (Cleveland warrants) .. per ton 49/84 54d. ine, 
» Wire, No. 8, P. qual. £14 os 

g Lead, English Ingot ra £13 ys 
Manganin Wire No. $8 « Ber Ib. 6/6 
_ g Mero per bot. £8 126 ie 
4 ‘in original cases) small per Ib. 6d. to ls. 
medium 2/6 to 4/- ee 
_ large .. 4)6 to 8/6 
» _ tolled bars & 1/05 
strip & sheet ve yl Ae 

5 Platinum PEF OB, 146/- 6/- ine. 
e Silicium Bronze Wire oo ee per lb. 83d, o 
r Bteel Magnet, in bars ee ee per ton £55 oe 
g Tin, Block (English) ‘ee £156 to £157 

Wire, Nos.1to16 ..  .. per Ib. 1/104 2d. inc. 

White Anti-friction Metals .. per ton £45 to £150 
& Zinc, Sh’t (Vieille Montagnebnd.) ,, #29 5 10/- ine. 


Quotations supplied by— 


a G. Boor & Co. i Bolling & Lowe. 

b The —- Aluminium Co., Ltd. & Morris Ashby, Ltd. 

Richard Johnson & Ltd. 
m W.T. Glover & Co., Ltd 


e Preactee Smith & a P. Ormiston & Sons. 

f India-Rubber, and Johnson, Matthey & Co., Ltd. 
a Works Co., Ltd. 

g James & \. . W. F. Dennis & Co. 

fA Edward Till & 


Norwich Electric Tramways Co., Ltd.—The report 
of the directors ‘states, according to the Financier, that the 
balance of profit derived from the working of the tram- 
ways during the year to June 30th is £8,377. To this 
has to be added £171. interest and transfer fees received, 
bringing the gross profit for the year up to £8,549. Taking 
into account the sum of £197 brought forward, the amount 
standing to credit of profit and loss account is £8,747. The 
directors recommend that £2,500 be placed to the reserve fund 
account, that a dividend of 1} per cent. be paid for the year, and 
that the balance of £307 be carried forward. Comparing the 
accounts with those for the year to June 30th, 1909, the revenue 
has increased by £1,723, and the expenses by £1,117, showing, 
therefore, an increase of £606 in the profits for the year. 
Materials and wages for renewals and repairs to the track are 
largely responsible for the increase in expenses, which also include 
an amount of £540, the cost of new loops, &c. The number of 
passengers carried was 7,989,035, an increase of 617,511 on the 
previous year, and the number of car-miles run was 1 ,034,092, as 
against 1,002,258. The earnings per car-mile were 7° 934., and the 
expenses 694d, while the earnings per passenger were 0° 99d. 


STOCKS AND SHARES, 


Tuesday Evening, 


THOSE indications of better business on the Stock Exchange, to 
which reference was made here a week ago, continue to be much in 
evidence, and there is a certain pleasure in being able to chronicle a 
greatly improved feeling in regard to markets as a whole. The 
Stock Exchange had a bad time after its rubber-boom, and the 
losses incurred during the slump led to a profound nervousness 
which the substantial recovery in prices during the last few days 
has gone a good way towards allaying. 

That there will be another rise soon in the Bank Rate and a 
5 per cent. minimum at Christmas-time is considered so probable, 
that the sting of the changes, when the changes come, should be 
found thoroughly discounted. 

The two most prominent markets of the moment are those for 
Home Railway stocks and rubber shares. Settlement of the dispute 
in the cotton trade has led to an all-round advance in Home 
Rails, to which public buying contributed a part. One of the 
chief rises has been in Brighton Railway Deferred stock, where 
purchases were on a fairly large scale, the dividend estimates being 
the chief attraction. But the electrical issues are quiet, for which 
the wonderfully open weather may turnish some excuse. Travellers 
decline to burrow underground unless comye!tled, and the sunlit 
days are providing unexpected harvests for the overhead methods of 
transportation. 

In spite of this, however, London United‘ Tramways Preference 
have sunk to 40s., and the Debenture stock remains dull. Metro- 
politan Consolidated and Surplus Lands stocks hardened in 
sympathy with the other Home Railway issues, and Districts 
gained }. There are no movements of importance in Underground 
Electric Railway descriptions. It is said that the District Company 
is again about to increase and accelerate its service to some of the 
more outlying localities. 

By way of illustrating how the unexpected persists in happening, 
the change of status in the River Plate Electricity Company’s - 
capital may be cited. There was a reasonably good market in the 
shares, as shares, but it was thought that greater freedom of dealing 
might be gained by converting these shares into stock. Accordingly 
the step was taken, and, as our price lists have shown for some 
little time, the issues are now quoted as stock. But instead of 
there being a better market, the very opposite has occurred. The 
Ordinary stock is quoted at the prohibitive margin of 15 points 
between buying and selling levels, while as regards the Preference 
there is 10 points difference. Of course, in these circumstances, 
dealings have come to he practicaliy a matter of negotiation, and a 
fall of 5 this week in the Preference stock means nothing more nor 
less than that there is a small seller about; but so far from the 
change being beneficial from the point of view of easy market- 
ability of the issues, nothing further removed from that end could 
have been achieved, as things have turned out. 

Electricity Supply shares in general are no better. In the metro- 
politan group a fall of 7s. 6d. lowered Brompton Ordinary to 63, at 
which price the return to a buyer is the high one of 7% per cent., 
calculated upon the 10 per cent. dividend, which has been the rate 
regularly paid during the past few years. Charing Cross Prefer- 
ence dipped to 43. Mexican Electric Light Company 5 per cent. 
bonds continue to fall, and Mexican Light and Power bonds are 
rather easier. 

Mexico Trams have also declined, both as regards the Common 
stock and bonds. The Canadian-South American group is inclined 
to sag somewhat, recent rises having brought in profit-takers. 

Telegraph stocks and shares have been depressed to a slight 
extent. One of the few exceptions is furnished by a substantial 
rise in Amazon Telegraph shares, due to the anticipation of an 
exceedingly good report coming out in a week or so. But Anglo- 
Americar Telegraph issues are weak, Direct United States shares 
have eased off and West Coast of America are lower. Buying of 
West India and Panama Preferences put the price up 4 in each 
case, and Indo-Europeans rose + on the declaration of an interim 
dividend of 5 per cent. Eastern Telegraph Ordinary stock and 
Eastern Extension have gone rather easier. 

National Telephones are a trifle off, but Rew. York Telephone 
bonds rose to 1004, and are being steadily absorbed by investors. 

Traction descriptions, apart from those already mentioned, are 
generally firm. British Electric Traction Preference shares and 
First Debenture stock have been in demand. Anglo-Argentine 
Trams advanced, and Cape Electrics changed hands at 7s. The 
Industrial list is steady. Callender’s and Henley’s have held their 
rises. Rubber shares are moving highly irregularly. The price of 
the product touched 7s. 2d. per lb. on Monday and fell to 6s. 3d. 
to-day (Tuesday), and the quotations i in the share market have been 
fluctuating in unison, 
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SHARE LIST OF ELECTRICAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 


Business done 
Presen Stock Closing Rise + | Present 
NAME. or for the last Quotations tations = or Yield 
Share. t.4th, | Oct. lith. i910.” Fall —| per cent. 
a 
1906. | 1907. | 1908. | 1909. Highest| Lowest. £8. d. 
25,000 | Amazon 70 ph Co.’s shares, 10 | Nil | Nil | Nil | Nil -_ ot 4p— 43 90/- | 78/9 + Nil. 
286,500 b. Red. Iss. Stock |5% 15% 95 — 97 417 7 
255,196,000) American elephone & Cap Stock ..| $100 | 8 8 8 8 i xd} 141 —144 2 We 
58,000,000  Collat. Trust, 4% Bonds $1000 14%14%14%| 94 —96 94 — an 
558,460 Telegraph . de Stock | 83% | 34% 4s. 66 — 68 68 567 
8,220,770 do. 6 % Pref. | Stock | 6 6%|6%/6 109 —111 1073 —1 1093 | 108 5697 
8,220,770 0. do. Deferred Stock | 13% |1%| | 25/- 27 67, | — 414 4 
47,725 | Anglo-Portuguese Tel., 5% Mort. Deb. Btock Red. 100 5 5%|5 5 1014—1 1014—1 os ae 416 7 
44,000 | Chili Telephone, Nos. 1 to 5 |8 8%/|8 8 1 1 10 2 x 817 1 
2,449,176 |. Commercial Cab! ble, year 4% Deb Red . | Stock | 4 4 84: xd 852 84 412 6 
16,000 | Cuba Telegraph 10 15%16%|16%16 6 6 4 
6,000 10% Pret. [10 9% [10 % & 164— 17 164— 17 514 8 
12,981 | Direct Spanish Telegraph, Ord. .. xd 
6,000 0 % Cum. Pref. 5. |10 % |10 % % |10 9xd 511 1 
80,000 Do. 4h 44% | 43% | 43 101 —108 101 —103 475 
60,7101| Direct United Bites Cable 20 | 4 | 43% | 4 16g— 163 164 | 168 | —2 | £16 5 
36,000 | Direct W. ;,India Cable, 44% Reg. ‘Deb.+1 to 1,200, R. 100 44% | 44% | 43 100 —102 100 —102 48 8 
4,000,000 | Eastern Telegraph, O es | Stock | 7 71%|7 7 —136 1324—1353 1834 | 138 
2,000, Do. oe Pref tock. . 100 | 84% | 84% | 84% | 34 — % — 86 84 “is es 415 
1,896,706 Do. 4% Mort. Deb. Stock Red. Stock | 4 4%/4 4 1 1044 | 1024—1044 1034 is a 816 7 
3800, Eastern Extension, Austenlasio, and China Tele.| 10 | 7 7 134 18 1% | —2 | 57 8 
752,400 Do. % ook. . Stock | 4% 14% 14% | 4 100 —1 100 —102 1014 | 101 818 5 
200,0002 | 100-10 | .. | .. | .. | 9181 
181,127 | Globe Telegraph and Trust | 10 | 58% | 5% 55 102— 103xd} 1 1038 —s | 59 5 
81,127 6 % Pre wort 6 6 6 133xd| 1 1 | 1 478 
150/000 | Great Northern Telegraph, of po 18 814 81 | 518 4 
17,000 | Indo-Eurdpean Tel | 95 9% 9% [18 % 53 — 55 53 — 55 615 8 
$41,380,400 Mackay Companies ee | | 4 4 4} 94 — 97 94 — 97 478 
,000,000 do. 4% Cum. - 14 4 4 4 15 — 80 15 — 80 : 5 0 0 
394,190 Masson's Wireless Telegraph 1 | Nil | Nil | Nil | Nil 16/- Nil 
72,680 | Monte Video Telephone Co., 6 6 6 648 
86,492 Do. 5% Pref... 1 .. 5 311 
2,225,000 | National Telephone, Pret, ‘Stock on 6 6 6 6 1 1 ing 1044 513 9 
8,725,000 | Do. Def. | 100 15% 16% 16%/6 121 121 —123 121 | 4177 { 
15,000} Do. do. 6 Pret. eek 6% 16 10 — 1 19 — 1 511 8 
15,000 do, 6% Cum. 2nd Pref. .| 10 |5%16 6% 16 10 — 10 10 — 1 
250,000 | Do. do. 5% Non-cum. 8rd P., 1 to 250,000 5%15% 15%) 5 55— 58 4 
2,000,000 5 0. Deb. Stock Red. Stock | 33% | 34% | 88% | 33 98 —100 98 —100 984 i 810 0 
1,983,5: Do. do. b. Stock Re 100 | 4 4 99 —101 99 —101 819 8 
179,313 | Oriental Telep, and Flee. 1 to 171,504, paid.. 8 8 8 1 1 414 10 
50, Do. 0. do. 6 Cum. Pr 1 1 1 4738 
195,955 Do. -_ do. Red. Deb. Stock.. | 100 | 4 4 4 4 87 — 89 87 — 89 ie ee 4 911 
,400 | Pacific & European Tel.,4% uar, ,1to 1,000} 100 | 4 4 4 4 98 —100 98 —100 és 400 
145,955 | Telephone Co. of Egypt, 44% Deb. Red we | 100 | 449% | 44% | 48% | 43% | 99 99 —101 497% 
8,042 | Submarine Cables 2 | Cert. | 6 6 6 188—186 1838 —136 483 
120,000 United River Piste’ Telephone 5 |8 8 8 8 eT Tis 5 8 6 
40,000 Cum. Pref., Nos. 1 to 40,000 5 |5 5 5 5 
30,008 of 0,000 £58,001 to. 58°008 Qh | 24% | 24% | 23 1 1 1 — 412 8 
150,000 | Do. 4% Debs.,1.to 1,500 guar. by Braz. Sub. Tel. | 100 | 4 4 4 4 —100 98 —100 400 
207,980 Western Telegra; ‘Lida, Nos. 1 to 207,980 133— 14} 19 — 144 1933] .. 418 3 
800,000 Deb. Btock Red. 100 | 4 4 4 4 100—102 100—102 818 5 
88,321 Wests India and Fame te egraph . ee xa 10 Nil | Nil | Nil | Ni 1 1 1f§— 14 24/9 | 22/6 — 4 Nil 
84,563 Do, do. 6 % Cam. Ist Pre. 10 |8%/6 —1 103 + 
4,669 Do. do. 6%Cum.2nd Pref. .. ..| 10 | Nil % |148% 10 + 6 0 0 
80,0001 Do, do Debe., Nos, to 1,800 | 10 1013—1034 416 7 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
640,000 Trams, 5% Cum. Ist Pref. 1 5 5 98/9 | 92/6 500 
500,000 Be S08 Pest, 800,000 to 1,300,000 5 4 4 91/104 | 89/44 | 5 9 7 
4,465,674 | Stock 4 93 92 457 
382,387 Auckland Trans, 5 Mort Deb. Stock 100 |5%|5%/|5 5 108 —105 103 —105 104 415 8 
830,000 beock & Wilcox, 1 to 580,000 3 1 {20 % |20 % |20 % |24 xd Sys 53 478 
100,000 Do. do. 6% Cum. Pref., 1 to 100,000 1 |6%16%16%|6% | 40 0 
1,000,000 | British Aluminium 5 % Mort. Debs. Red... .. | 100 597 
500,000 | British Columbia E. Rail Def. Ord. Stock.. ..{| 100 |6%/|8%|8%/|8 137 —141 137 —141 1405 | 1 513 6 
400,000} Do. Pref. Ord. Stock 5%16%|6 118 —122 118 —122 | 119 418 4 
400,000 Do. 5% Cum. Perp. Pref. Stock ne t 100 5 5 5 5 108 —111 —il11 1104 | 110 410 1 
233,000 | Do. 1st Mort. Deb., 1 to 6,250 40 | 43 4 102 —104 102 —104 ve Pe ae 467 
212,600 Do. Vancouver Power Debs., 1 to 2,200 100 4 4 4 100 —108 100 —103 a #. ‘ia 475 
133,301 | British Electric Traction 10 il il il il 1 1 13/9 | 12/9 aa Nil 
161,437 Do. do. $% Cam . Pref | 14% | Nil 8 84 = 56/38 | Nil 
1,473,658 Do. do. Perp. Deb. Stock |. | Stock | 5 %| 5 5% 15 87—91xd| 83 — 92 +1 5 8 8 
528,986 seh Qnd Deb. Stock Red. 100 | 44% | 48% | 48% | 44 70 — 5 70 — 75 734 « 600 
100,000 Batis Insulated and H Cables 5 |10 % [10 % |10 % |10 63— 6 17 11 
100,000 ‘um. Pref. 5 |6%/6 6% |6 6 — 6— 6 412 4 
500,000 De % Ist Mort. Deb. Red 100 44% | 44% | 4 101 —104 101 —104 467 
201,5791| British Thomson-Houston 44 % Ist Mort. Debs. 100 | 4 44% | 44% | 44% | 98 —101 98 —101 3 ma 491 
| { 5 | Ni| Ni| Ni | NI] & | Nil 
1,816,353 Do. do. 4 Mort. Deb. 100 14%14%/4%14%/ 614— 6 6 0 
50,000 |tBrowett, Lindley & Co., we 1 Nil | Nil | Nil | Nil ix ae Nil 
50,000 "6 % Cum. Pref. 1 Nil | Nil | Nil | Nil | 14/6 to 14/6 to 1 ‘ Nil 
140,976 Brush Electrical Engineering, Ord., 1 to 105, 781... 2 Nil | Nil il | Nil 0— 0— a Nil 
200,000 0. Non-cum.6% Pref... .. 2 | Nil | Nil | Nil | Nil o— o~ Nil 
125,000! Do. do. 4 $ Perp. Deb. Stock Stock | 44% 87 — 42 87 — 42 js ms . |1014 4 
125,0001 Perp. 2nd Deb. Stock.. | Stock | 44% 4a% | 4 22 — 26 22 — % us ay oc fae 
187,610 | Calcutta Trams, 1 to 187,610 d 8 6 4 5 4 5h 97/6 96/3 +4 | 4.710 
45,304 Do. um. Pref., Nos. 1 to 29,380 5 |5%|5 5%15 53 53 417 7 
850,000 Do. 43% 1st Deb. se | 100 | 48% | 44% | 48% | 43 96 — 99 97 —100 Le as 41 410 0 
85,000 | Callender’s Cable Construction shares .. .. 5 % [15 % % 93 93 9% 98 527 
40,000 Do. > 5 % Cum. Pref 5 |6 5 5 4 5. 4s— 5% 5ds | Sty 459 
300,000 Do. 44 °% Ist Mort, Deb. Stock Red. Stock 4 4h 4 44 1084—1 10841054, 454 
er-Kellner 1 8 12 a= 
210,158 Do. do. 44 Ist Mort. Deb. Btock 100 | 44% | 44% | 4 ri 105 —108 —108 ins 5 os 434 
1,890,690 Central London Railway, Ord. Stoc Stock | 4 8 8 63 — 65 63 — 65 ey ws 412 4 
554,655 do. £50 Prot. Stock *. .. | Stock | 4 4 4 4 84 — 8 84 — 86 854 84 413 0 
554, De. do. do. .. .. | Stock | 4 2 % | 2 44 — 46 44 — 46 44 es 470 
1,480,000 | City and South London Railwa: oo. | Sock 1 1 27; 27: 6 210 
85, Nos..1 to 85, 8 {5 5 Nil 


. Unless otherwise stated, all shares are fully paid. 


Continued on next pade. 
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SHARE LIST OF ELECTRICAL COMPANIES.—( Continued.) 
: ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. —(Continued.) 
3 Stock : Closing Closing Business done | Rise +| Present 
Present Dividends for the 
AME. otations uotations week ended or Yield 
one laine, " Share. last four years. ‘oo 4th. = llth. | Oct. 11th, 1910. | Fall —| per cent, 
* 1906. | 1907. | 1908. ) 1909. Highest; Lowest £8. : 
Dick, Kerr & 1 to 260,000. . 1 19 10 % % 5 % BITU 
97108 | Do. do. 44% 100 | 44 | 44% | —101 for 
60,000 | Dublin United Trams. (1896), 6 % Pref.,1t0 60,000; 10 |6%/6%|6%|6%!| 184 | 4 811 who | 
H 99,261 | Edison & Swan Utd., ‘*A”’ shs., £3 pd., 1 to 99, 261 5 ae 24% |. Nil |. Nil ~~ 3 . Nil have 
67,720 Do. 5 % and Deb. Stock Prov. Certs. all pd. 10 | 5:%|5%15%/5.%| T1—80xd| 77 — 80 
112,100 | Electric Construction, 1 to 112,1 2 Nil |. Nil Nil |. Nak ditio1 
81,390 Do. do. q Cum. Pref, to 81,800... 2 1 1 1 25/- ubli 
78,000 | Gt. N. & City Rail. Pref. Ord. “A” 4%, 1 to 78,000 3% | ND]. 1 1 Nil al 
150,000 Do. 4h % Mort, Deb Stock | Stock ae 1074—1 1074—1 4 2 
50,000 | India-Rubber, Gutta-percha & Telegraph }10-% 10 % 144— 1 145— 153 J or | 
: 87,500 |+Liverpool Overhead Railway, Ord. “10 Nil |. 4% | Nil | Nil 3 —35 Nil mois 
f 10,000 |+ Do. do. Pref., fully paid. 40! £5 5%15 5% 8 00 
i 195,000} do. 5% Cum. Pref., 1t0 125,000 |. 10 | 5 5-% | 83% |: 13— 93 | | | 15 0 0 and 
8,235,000 Do. District .. | .100 Nil il | Nil il 22 212 21 +3 Nil 
391,387 | Metropolitan Electric Trams., Ord. ap 1 | 48% 5% i = 15/- 5 3 insu 
595,600 Do. do. 44% Deb. Stock ‘Real 100 | 44% | 48% | 48% | 44% | 96 — 99 9% — 4 10 cable 
$10,823,200 | Mexico Trams Co., Common Stock oe 130—132 129 —13 dif 
$9,000,000 Do. Ist Mort. 50-year 5% Gla. Bas. . 973— 98! 983 973 | a di 
245.000 Do. is Deb. too 449% — 95 | — 85 5 8 6 test 
37,350 | Telegraph Construction and Maintenante.. 12 |15 % [15 % [178% 3874 374 87 364 512 0 Jul 
S 140,000 Do. 4% Deb. Bads., 1 to 1,500 Red., 1908 100 4%14% & 4%} 101 —103 101 — 1038 8 8 solu 
Electric Railway, 5 % % Prior Lien . 2 | six 1028 | 1023 | —4 = A 
4,900,000 Do. 6% Income Bonds. 37 — 39 37 — 39 374 solut 
66,666 | Willans & Robinson, 1 to 30,000 & 80,001 to 116,666 1 Nil | 5 % | Nil 4 
66,666 | Do. 6%C.P., 80,601 to 80,000 & 125,001 to 141,666 5 | .. |6%/6%|38%| 1-1 a 0 , Sl 
245,495 Do. ‘ % Ist Mort. Deb. Stock ae 100 4%14%14%14% 60 — 70 60 — 70 514 4 The 
appa 
ELECTRICITY SUPPLY COMPANIES. 
a 
400,000 | Central Electric Supply 4% Guar. Deb. Stock .. | 100 4%14%|4% 14% | 100 —103 100 —103 thir 
80,000 Do. “City Undertaking 44 % Cum. Prf. 5 ae 44% | 48% | 48% 43 71/6 und 
445,736 Do. do. 4% Deb. Stock Red. --| 10 97=— 99 97 — effec 
49,436 | Chelsea Electricity Supply, Ord. 44% | 44% ae 43% — 4 4 
175,000 Do. do. 43 % Deb. Stock Red. Stock | 44% | 44% | 44% | 48% | 99 —101 99 —101 ay insu 
70,595 | City of London Elec. Lighting, Ord. 40 ,001—110,585 10 |6%|6%|6% % iig : 
800,000 Do. 100 | 44% | 44% | 43% | 44% 1 1024 4 710 caus 
250,000 Do. do. 5% 1st tg. Deb. | Stock| .. | .. |5% 5% | 94 94 ) 5 3 8 resi 
400,000 44 % Deb. Stock... | Stock | 44% | 44% | 44% | 48% | 100 — 
0. 1 1 1 
480,500 Do. do. 44 % Ist Mort. Deb. Stk. | 100 | 44% | 44% | 44% | 48% | 75 — 78 15 — 78 615.5 incr 
$8,150,000 | Electrical Dev.Co.of Ontario,5%1stMtg.Gold Bnds. | $500 8 823— cove 
10,000 | Folkestone, 1 to 10,000 5 | | 5R% | 54% | 54% 4 44— 4 a 
10,000 Do. 5% Cum. Pref.,1¢010,000  .. 5 15%15%15% 5 In ¢ 
90,000 44 % 1st Deb. Stock 44% | 44% % | 43) 99 —102 99 — 4 ditic 
15,000 | Hove, 1 to 15,000. 5 |9% | 88% | 8% | 88%] T— 7 
$1,376,000 | Kaministiquia Power Co., % Gold Bnds. . -- | 100 -- 5 % | 1004—1 1 sam 
21,000 | Kensington and Knightsbridge Electric Ord. 5 110% |8%|8% 6 4438 
90,000 Do. do. do. 4% Deben. Stk. | Stock |4%/4%14%|4%| 93 — 95 93 — 95 sas end 
882,855 Do. do. 4% Ist Mort. Deb. Stk. Red. | Stock | 4% 44% | 4 4%} 90 —92 90 — 92 reac 
he 235,000 Do. 44 % 1st Mort. Deben. Stock .. | Stock % | 44% io 44% | 102 —105 102 —105 ee sie : : : the 
3 248,000 Do. % Mort. Deben. Stock Redem. | Stock | 34% | 34% | 84% | 34% | 82 — 85 82 — 85 mr ee 2 
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TESTS ON BITUMEN CABLES. 
By W. A. TOPPIN. 


BITUMEN is very extensively used as an insulating material 


for electric light and power mains, and the manufacturers - 


who insulate their cables with it, and many mains engineers, 
have no doubt accumulated a great deal of information as to 
its special properties and behaviour under working con- 
ditions. Very little of this information has, however, been 
published. The author is of the opinion that for the insu- 
lating of underground mains for the supply of low-pressure 
direct current, bitumen is a highly satisfactory material. It 
is cheaper than rubber, and has this advantage over paper 
insulation—that a lead sheath is not necessary, and the need 
for precaution at ends and joints against the entrance of 
moisture is absent. In the case of a fault on a paper-insu- 
lated lead-covered main, if the lead covering is destroyed 
and moisture is present, it may be necessary to cut out a 
good length of the cable owing to the moisture having 
crept along the paper. If the cable had been bitumen- 
insulated this would not have been necessary. 

The following are tests made on the bitumen covering of 
cables supplied at different periods, and manifestly treated in 
a different manner during the process of manufacture. 

Chemical Tests —Three different samples were placed in 
test tubes labelled A, B and C, containing the following 
solutions :— 

A, nitric acid, 1 part to 10 parts of water; B, saturated 
solution of caustic potash diluted with 10 parts of water ; 
C, sulphuric acid 1-240 sp.g., diluted with 10 parts of water. 
The tests lasted a month, and’ the acid solutions had no 
apparent effect on any of the samples. The alkali solution 
B, however, affected two of the samples in a few days, and 
at the end of a month these two samples were converted into 
a spongy mass that could be squeezed into any shape. The 
third sample was only slightly affected. These tests show 
that whilst traces of acid in the wet soil surrounding an 
underground bitumen-insulated cable will have no harmful 
effect, any trace of alkali may quickly cause damage to the 
insulation. 

Heating Tests—Samples held in a bunsen flame in air 
caught fire, burning with a yellow flame, evolving a quantity 
of black smoke and only leaving a small amount of hard black 
residue. This only represents working conditions where a 
cable develops a fault in a duct or street box. Where a 
fault occurs on a cable laid solid in bitumen there is no 
escape for the gas evolved, and the pressure gradually 
increases until a hole is blown through the still cool outside 
covering of bitumen, and then the fault develops rapidly. 
In order to watch the effect of heating bitumen under con- 
ditions more closely resembling the case just mentioned, a 
sample was taken and heated in a test tube, having the open 
end slightly closed. At 212° F. the bitumen showed no signs 
of softening. When a temperature of about 400° F. was 
reached a dense white smoke was given off which forced off 
the stopper. This gas was found to be non-inflammable. As 
the temperature increased this gas was replaced by clear 
yellow fumes. These were found to ignite with a little 
difficulty. A peculiar effect was noticed, the fumes condensing 
on the cooler parts of the test tube and running down the sides 
in a dark yellow stream. Just before the yellow fumes were 
given off a small quantity of the material was poured off. 
It was a dark black substance which remained fluid for 
along time. After the fumes started another small sample 
was poured off, and was found to consist of a dark yellow 
oily substance which did not harden. 

Stretching Test.—A strip of bitumen covering was taken, 
23 in. long, and gradually stretched. Cracks started when 
the strip measured 23 in., and by the time 3 in. was reached 
the strip was nearly broken through. On releasing the ten- 
Sion it returned to a length of 2} in., but the cracks did not 
close up. Bitumen, of course, compares very unfavourably 
With good rubber in this particular respect, but it is not of 
great importance practically. A more important test from 
& practical standpoint is the one about to be described. 

_ Cable Bending Test.—A piece of 19/18 cable 2 ft. long, 
insulated with bitumen and tape, with a layer of yarn between 
the copper and bitumen, was bent into a circle, the diameter 


of which was gradually decreased. An induction coil arranged 
to give a 1-in. spark was used to test the cable with, as pre- 
vious tests made by the writer had shown that by connecting 
the copper core to one pole and moving a metal point con- 
nected to the other pole over the insulation, the smallest 
pinhole could be localised. The insulation withstood this 
severe test, even when it was bent into a circle of 2 in. 
diameter. The extreme possibility met with in practice was 
then tried. A bad kink was put on the cable, and the spark 
test showed a crack through the insulation. 

Leakage Tests—A short piece of cable was taken and a 
large pinhole made through the bitumen to the copper core. 
Tt was then buried, the ends of the cable projecting above 
the soil, which was kept very damp. A test between the 
cable and an earth-plate 6 in. from the defect showed an 
insulation resistance of 60,000 ohms. <A pressure of 250 
volts between the cable and the earth-plate was kept on for 
a fortnight, but the pinhole seemed to have closed up. A 
test showed the insulation resistance of the eable to be now 
50 megohms., ,-in. hole was then made through the in- 
sulation, the spot marked, the cable buried as before and 
subjected to the same test. The cable insulation resistance 
at the commencement was 40,000 ohms, and at the end of 
the fortnight was 60,000 ohms. 

The second test made was intended to represent a crack 
through the insulation of an underground main. A short 
piece of cable had a large knife cut made through the 
bitumen to the copper, and subjected to a similar test to the 
one just described. At the commencement the cable insula- 
tion was found to be 4,000 ohms. The pressure was kept 
on as before between the cable and an earth-plate, and at 
the end of a fortnight the current passing was found to be 
0°3 ampere. A 1,000-ohm resistance was inserted in order 
to prevent an excessive current passing, and another test was 
made at the end of the third week. With the 1,000-ohm 
resistance cut out of circuit 1°4 amperes could be passed 
through the fault. In the case of each test the cable was 
connected to the negative pole, as the negative cables were 
found to develop most faults. 

These tests show that in all probability cables of the 
class under consideration may have pinhole defects existing 
for long periods without interfering in any way with the 
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Fig. 1.—HEATING OF WET SoIL By LEAKAGE CURRENT. 


supply of current. They also show that a large surface of 
copper must be exposed before sufficient current can pass 
to interfere with the supply, provided, of course, that the 
cable is not almost touching a water or gas pipe. 

The Heating Effect of a Leakage Current on the Soil—lt 
is surprising how rapidly the earth surrounding a fault heats 
up with only a small current passing. The accompanying 
curve, fig. 1, shows the rise in temperature of wet soil due to a 
current of 1*2 amperes passing for three-quarters of an hour. 

Methods of Laying Cable and Precautions to Adopt.—To 
use metal troughing or ducts in laying bitumen-insulated 
cable is, in the author’s opinion, bad practice. It provides the 
cable with a very good earth throughout its entire length, 
and so increases the risk of leakages. It also provides a 
metallic connection across cables of different potentials, and 
thereby renders short-circuits. much more probable. . There is 
very little to choose between earthenware or wood troughing 
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and earthenware or fibre ducts. The expansion of copper 
cables, due to an increase in temperature, is of more import- 
ance than many engineers would imagine. The expansion of 
copper per foot per degree Fahrenheit is approximately 
0°0000095 ft. As an example, take the case of a cable 
1,000 yds. in length, and assume a rise in temperature from 
32° F. to 72° F. This 40° rise in temperature would easily 
take place under ordinary climatic conditions. The expansion 
of this particular cable would be 1°14 ft. Much larger 
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Fie. 2.—LOcALISING A SHORT-CIRCUIT. 


variations of temperature are of frequent occurrence due to 
cables often working at high current densities. The writer 
recalls the case of a long distributor which developed two 
faults at points where it turned corners, due to the expansion 
and contraction chafing the insulation at these places. A 
small amount of slack should therefore be allowed in laying 
long lengths of cable, in order to avoid trouble. 


Great care should also be exercised at the edges of street 


boxes, whether troughing or ducts are used. Services into 
consumers’ premises call for careful consideration, special 
precautions against fire risks being necessary in order to 
avoid heavy claims for damages. For this reason, troughing 
filled with bitumen should not be used. Possibly the best 
arrangement for large consumers is to take the cables through 
carefully bushed iron pipes, and for small ones to use a twin 
cable drawn through a single iron pipe reaching right up to 
the cut-outs. 

Types of Faults—{1) Cables short-circuited. (2) Cable 
burnt through, either due to short-circuit 6r long-continued 
small leakage. (3) Leakage to earth from live or neutral 
conductor. 

The first and second types of faults are fortunately of 
rare occurrence with bitumen cables laid in the manner 
described. The third type is the most common, and causes 
the least annoyance to the consumer and the supply 
authority. 

Methods of Localising Faults.—Short-Circuits.—ITf a feeder 
drawn into ducts is short-circuited, an inspection of the 
boxes may quickly indicate the spot. A simple and satis- 
factory way of localising short-circuits is to find the resistance 
of the cable from both ends to the defect by means of the 
fall of potential method. In fig. 2, N s represents the 
faulty cable, current being passed through it by connecting 
N through an ammeter and resistance L to a live cable, and 
by connecting s to a neutral connection in order to complete 
the circuit and obtain a fall of potential. The volt drop 
from N to D is measured by connecting a voltmeter across 
the two short-circuited cables. Then take the ammeter and 
voltmeter to the other end of the cable and repeat the test, 
calling the readings E, and ¢,. 

“ x length of cable in yards 

From N to the fault = — eG 
By 
Cy 

Complications occur in the event of a short-circuit on a 
branch from a distributor. In this case the point where the 
branch is tapped off will be indicated ; the defective cables 
must then be disconnected and another test made. 

In the case of a cable burning through and leaving no 
trace of the spot, it should be tested from both ends to see 
if there is a leakage to earth or a short circuit to another 
cable. The method of testing can be chosen accordingly. 
If there is neither a short nor a leakage, and it is possible to 
get at the cable at either street boxes or services, the cable 
should be made alive at one end and lamp or voltmeter tests 
made at different points. With bitumen cables it is possible 
to puncture the insulation with a fine pointer and test for 


pressure. 


Earth Leakages—The best method to use with cables 
laid solid or even if drawn into ducts is the earth potential 
one. It has the following advantages :—(1) No interruption 
to the supply is necessary ; (2) The exact spot is indicated 
even if the defect is at the end of a long branch from a dis. 
tributor; (3) No special apparatus is necessary; 


_ (4) Climatic conditions do not affect the test in the 


least. 

It is immaterial how much current is leaking to earth 
from the defect, so long as it is not too small. The earth 
surrounding the defect is raised to an abnormal pressure, 
which reaches a maximum immediately over the defect, and 


8 
Fig. 3.—DEVICE FOR LOCALISING LEAKAGE. 


falls away to practically zero pressure several yards away 
from the spot. The simple apparatus shown in fig. 3 
resembles a tramway rail-bond testing appliance. It is 
easy to construct, and answers most requirements. 

The spikes 4 and B are to push into the ground where the 
cable is laid under pavements or stone sets. One spike is 
pushed into any available space immediately over the cable, 
and the other into the gutter away from the cable route. 
The spikes are connected to the two terminals c¢ and D, 
which are connected to a portable voltmeter suspended from 
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Fig. 4.—LOcALISING A FAULT NEAR A TRAMWAY. 


the shoulders of the tester. The wheel £ replaces the spike 
where the cable is laid in soil not covered by any other sub- 
stance. If the ground is at all moist, sufficiently good 
contact is made to ensure a good result. 

The drop of potential in the rails of a tramway system does 
not affect the test. The difference between the steady 
readings obtained from a steady earth leakage from a cable 
and the fluctuating pressure due to the working of tramcars 
is very noticeable. An actual example of a test made on a 
defective cable whilst the cars were in operation is shown in 
fig. 4. 

Where the current flowing to earth is less than 3 amperes, 
the author has found it necessary to earth the opposite 
side to that on which the defect exists, in order to 
increase the earth potential round the defective place. A 
case where this was done is shown in fig. 5. A reading 
of 5 volts was obtained between two points a yard apart, 
outside a consumer’s premises, although the leakage was 


found to be taking place to the damp wall of the cellar from . 


a cable. The fault was on the positive wire at F, and the 
negative cable was earthed at E, thus causing the potential 
of F above earth to be doubled and the leakage current to be 
increased. 
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As a cable network calls for a large capital expenditure, 
and is expected to last for a considerable number of years 
when once laid, too much care eannot be given to this im- 
portant subject by engineers. The tendency at present is 
to reduce the cost of distributors and services as much as 
possible, owing to the advent of the metal-filament 


Fig. 5.—LEAKAGE TEST. 


lamp having reduced the amount of current demanded by 
each consumer considerably. In a few years’ time, however, 
it is to be hoped that electric heating will have become so 
much improved that there will be a large demand for it 
amongst every class of consumer. When that day arrives 
cables will be loaded up to their fullest capacity. 


ELECTRICITY ON THE FARM. 
By G. BASIL BARHAM, A.M.LE.E. 


THE majority of farmers are now beginning to realise the 
paramount importance of conducting their business on 
highly scientific as well as strictly commercial lines. The 
day of the rough-and-ready agriculturalist has passed, and 
his place is being taken by the engineer and the chemist. 
Many agricultural and horticultural schools are already being 
established in order to teach scientific methods of cultivation, 
and there is no doubt that in the near future electricity will 
play an important part in the development of agriculture. 

Once its advantages are brought home to him, the 
modern farmer will be desirous of using electricity, and the 
attention of manufacturers as well as of suppliers of energy 
should be directed to this fact. At present no attempt 
seems to have been made in this country to meet his needs. 
In Europe and the United States the scarcity of labour has 
rendered it necessary for the farmer to use power to a 
greater extent than here in England. The result of this is 
that Continental and American manufacturing firms are 
keenly alive to the possibilities which present themselves in 
this direction, and to a limited extent they are already 
meeting the demand for electrically-driven farm implements 
and appliances. British electrical engineers must, therefore, 
be prepared to devote a certain amount of attention to the 
conditions which obtain in farm work and prepare to fill the 
requirements of the agriculturalists of the future. Unless this 
is done there is little doubt that by the time the demand for 
such appliances has reached appreciable proportions in this 
country, they will find the bulk of the business falling into 
the hands of those who have been more wide awake to the 
possibilities which exist in the industry. 

Electric tillage has already been the subject of exhaustive 
experiment in many countries, and the results which have 
been obtained have been extremely satisfactory. 

In Germany it may be said that the matter has passed 
entirely out of the experimental stage, as the whole of the 
farms owned by the Kaiser, over 100 in number, are worked 
electrically. In Austria, as well as in Germany, the employ- 
ment of animal labour has been largely superseded by elec- 
tricity. Naturally the results obtained have been most satis- 
factory in the districts served by the large power distribution 
companies. In the United States in particular, electric 
railways serving rural districts have stimulated the demand 
for electric power, and in one instance that might be men- 
tioned, about 15 electrically-equipped farms are supplied 
with energy from one electric railway in the short space of 

1x miles of rail. The advantage to a railway company which, 
finding itself with a surplus of power, is able to dispose of 


it in this way, at an average return of 2d. per KW.-hour, 
will be apparent. 

In electric tillage there are three systems which can be 
adopted. In the first of these a similar plough is used to 
that employed in steam ploughing, and the plough is either 
hauled backwards and forwards by means of two motors, one 
on either side of the field, or else one motor is used, the 
place of the other being taken by a simple pulley. In either 
case the traverse is automatically carried out. This is the 
system which the writer understands is in use in all the 
existing installations which are being run commercially and 
not experimentally. The expenses in connection with this 
method are perhaps heavier than with either of the 
other two methods, in which the plough is self-propelled 
either by an accumulator or by means of a trolley and 
overhead wire, the plough being fitted with a means of 


hauling upon a rope fixed to movable supports at each side | 


of the field. The two motors required add to the initial 
costs, and as three attendants are required instead of one, or 
two, the running costs are also somewhat higher. But the 
weight of both plough and. cells, where the accumulator 
system is used, is so great as to cause the plough 
to cut too deeply even where depth guides are pro- 
vided ; and the upkeep of a heavy battery worked 
under the conditions which are met with during plough- 
ing is a costly matter. The use of an overhead trolley 
wire also has many and sérious disadvantages. The cable 
rapidly wears out, and the span is so great in the average 
field as to render it a difficult matter to keep the cable taut 
and clear of the ground when the plough is at the com- 
mencement or end of its traverse. 

It will be evident that ploughing by means of electricity 
will, for a time at any rate, be carried out only by those 
who are farming on a large scale. Few small farms are 
equipped with either threshing machines or power ploughs, 
there being generally someone in the district who is 
prepared to hire out such appliances. A further point 
that must be taken into consideration is the fact that plough- 
ing is an operation which is carried out by all farmers at 
about the same time. 

But such difficulties are not insurmountable, and when it 
is once realised that the working expenses are far lower than 
when horse or steam power is used, it will not be long 
before a demand is created that engineers will be quite 
well able to meet. When power is taken from railways 
for ploughing purposes, it is only supplied during the 
slack portions of the day ; and when supplied by a power 
company, it would not, of course, be available during the 
lighting period. 


At Turin, in Italy, an interesting system has been tried. : 


The writer understands that three-phase current was used, the 
farm being equipped with a 25-H.P. transformer. A plough 
of the three-furrow Fowler type, exactly the same in every 
respect as that used with steam power, was employed, and 
the maximum depth of cut which could be obtained was 
20 in. The plough was guided by means of a steering 
wheel placed adjacent to. the driver’s seat. A 30-H.P. 
motor was used, running at a speed of 950 R.P.M., and the 
drum of the windlass was driven through reduction gearing. 

It is said that during the course of the trials the maxi- 
mum depth of cut obtained was 10 in., owing to the bad 
ground, which was hard and compact. The speed of the 
plough was approximately 150 ft. per minute, and the con- 
sumption of power between 12 and 15 H.p. The length of 
each furrow was 1,140 ft., and allowing for turning the 
plough at the end of each traverse, each run occupied about 
eight minutes, so that it was demonstrated that a three- 


furrow plough was capable of ploughing an acre of ground 


to a depth of 10 in. in about four hours. 

One of the most interesting of the many electrically- 
equipped farms is situate at Chazy, New York. Here an 
ample supply of power is available, as two streams have 
been dammed and a hydro-electric equipment capable of 
supplying 192 Kw. has been put in. On the smaller stream 
the plant consists of two reaction water turbines, automatic- 
ally governed, and direct coupled to a 124 and a 30-Kw. 
dynamo, generating at 220 volts p.c. In connection 
with the second stream, two large turbines, belt coupled to 


50 and 100-kw. generators, have been laid down. Three-phase _ 


current, at 60 cycles, 2,300 volts is generated here, and trans- 
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formed down at the farm station, where a 224-Kw. direct- 
current steam-driven set, generating at 110-150 volts, is 
used as.a stand-by. 2 

;: In the aggregate the motors used on the farm amount to 
124 H.P., and amongst other purposes electric power is used 
for hay hoists, root cutters, cream separators, churning re- 
frigerating, milling, bone cutting and grinding, wood-working 
machinery, engineering tools, including lathes and drilling 
machines, pumping water, washing and mangling, and for 
driving centrifugals in the laundry. It is stated that 
motors are about to be installed for sheep shearing and horse 


clipping. Amongst the minor uses to which electricity is | 


applied .at this farm is driving a piano player and an ice- 
cream freezer. It goes without saying that electric heating 
and cooking appliances as well as electric fans are installed. 
Flame arcs are used in the yards, the buildings being lighted 
throughout with incandescents, and the lighting of the roads 
leading to and about the farm is in contemplation. 

There are, of course, many other directions in which 
electricity can be and is applied on farms, such as plant 
culture, dairy work, market gardening and even chicken 
raising, but they are too specialised to be dealt with here. 


PROCEEDINGS OF INSTITUTIONS. 


Electric Power in the Iron and Steel Industry. 
By J. J. ELINK SCHUURMAN (Baden, Switzerland.) 


(Abstract of Paper read before the TRON AND STEEL INSTITUTE, 
September, 1910.) 


For some time serious attention has been given to the most 
economical manner of utilising blast-furnace gases for all pro- 
cesses-in the manufacture of steel which require mechanical 
energy. Economical utilisation necessitates centralisation of the 
power, for which electricity furnishes the most efficient and con- 
venient means, 

At the present time steam turbines or gas engines are used 
for driving the electrical generators. Againstthe better heat economy 
of the gas engines must be put the lower first cost of steam turbine 
installations, amounting to approximately 25 per cent. It depends 
on circumstances which drive is to be preferred, and a combined 
drive is often suitable. In Germany, for instance, several steel 
works have gas power stations in which are installed one or more 
steam turbines. The latter, by taking up the overloads, lessen the 
danger of the gas engines falling out of step. 

Most of the older steel works installed continuous current. At 
the present time, owing to the extent of the installations of modern 
steel works, alternating current is usually adopted; its only 
disadvantage, until recently, lay in the impossibility of regulating 
the speed of A.C. motors in an economical manner. This disadvant- 
age has since been overcome in several ways. 


SPEED REGULATION OF THE MOTORS. 


Rolling Miils——¥or the driving of rolling mills it is often 
necessary to obtain different no-load speeds, depending upon the 
rolling programme. The sort of mill used will determine whether 
these speeds should remain constant from no-load to full-load, or 
whether a drop of speed is required. The latter will be the case for 
blooming or similar mills, with which considerable peak loads 
are experienced, which must be taken up by the use of rotating 
masses. For wire mills and the like, where the load remains fairly 
constant, a drop of speed is not necessary. ; 

-A constant output for all speeds is often required for mill 
operation—that is to say, an increase of torque at decreasing speed, 
which may lead to an increased production. 

Blowers.—Recently high-speed rotary blowers, which have 
certain advantages when compared with reciprocating blowers, 
have more and more been adopted. Reliability of operation, 
absence of all mechanism liable to wear, less attendance required, 
continuous and steady delivery of air, give the rotary blower a con- 
siderable superiority over the reciprocating. Further, it occupies 
much less 100m, and its first cost is smaller. : 

When the speed is constant the high-speed rotary blower produces 
a pressure which is practically independent of the volume of air 
delivered, the volume depending only upon the section of the 
tuyeres. A change of pressure can be obtained by varying the 
speed, and as the pressure increases approximately with the square 
of the velocity, comparatively small alterations in the speed will 
suffice to produce the pressure-variations necessary for the operation, 
while the efficiency-curves remain practically the same. 

The needs of the blast-furnace blowers are comparatively easy to 
meet. Steel-works blowers, however, require to supply pressures 
from 5 to 35 lb. per sq. in., as weJl as a widely varying volume of 
air... The driving motor should consequently in this case permit 
of a wide range of speed regulation, and preference must be given 
to that form of speed regulation for which the once-adjusted 
speed does not vary between no-load and full-load. 

Minor Operations.—Besides the principal operations above 


mentioned, viz., rolling-mills and blowers, various small drives 
requiring regulation of speed come into account, such as liye 
roller-beds, cranes, transporting apparatus of all sorts, hoists, 
hydraulic pressure pumps, &c. . Most of these drives must also be 
reversible. 

The continuous-current motor is well adapted to the different 
forms of speed regulation. The most varied characteristics may be 
obtained with the shunt, compound and series motor. 

The three-phase induction motor has the great advantages of 
simplicity and safety of operation, but in its original form the 
speed cannot be economically regulated. The simplest means of 
varying the speed is to insert an adjustable resistance into the 
rotor circuit. This method has often been used for regulating 
the speed of rolling mills, but is very uneconomical. 

Another disadvantage of this system of regulation is that fora 
once-adjusted slip resistance the speed changes to’ a very great 
extent with variations of the load, and rises to practically its 
normal value at no-load. This may be of great inconvenience in 
the operation of rolling mills, as it is just when running light that 
a low speed is required in order that the rolls may be sure of getting 
a hold on the steel. 

The power factor is another characteristic of the induction 
motor to which close attention should be given. 

Industrial plants which are driven by induction motors have 
usually a power factor between 60 and 85 per cent., although the 
upper limit is but seldom reached. Rolling mills are examples of 
installations with a low power factor. The reasons for this are 
that low-speed motors (which naturally have a low power factor) 
are commonly employed, that the load has an intermittent 
character, and that rolling-mill motors have large air gaps for 
mechanical reasons, so that their magnetising current is large. 

From the foregoing it results that the induction motor in its 
original form possesses disadvantages for the driving of iron and 
steel works:machinery. From a suitable motor should be expected 
an easy and efficient speed regulation, and, if possible, compensation 
of the phase difference, resulting in a favourable power factor. 
Recently certain systems of economical speed regulation for 
induction motors, which fully meet these requirements, have come 
into use. : 

The first of these systems was brought forward by Dr. A. 
Scherbius. The slip-rings of the induction motor are connected 


REGULATING MoToR 


/noucrion Moror 
Fig. 1—PRINCIPLE OF SCHERBIUS REGULATION. 


with a so-called “regulating motor” of the three-phase commu- 
tator type (see fig. 1). It is generally shunt-excited, and for all 
practical purposes can be regarded as operating as a continuous- 
current machine. 

The speed regulation of the main induction motor is obtained by 
adjusting the excitation of the commutator motor. As is well 
known, the slip of an induction motor is proportional to the rotor 
voltage. When the rotor voltage is forced by external means to 
increase, the speed will have to decrease. For a strong excitation 
of the regulating motor the speed of the main motor will conse- 
quently be low, whereas for weak excitation it will be in the 
neighbourhood of synchronism. As the armature voltage of the 
regulating motor, which differs from the rotor voltage of the induc- 
tion motor only to the extent of the ohmic drop in voltage, merely 
depends upon the excitation, the speed will remain constant from 
no-load to full-load. Whena drop of speed is required between no- 
load and full-load, in order, for instance, to make use of the fly- 
wheel effect of the rotating masses, the regulating motor is pro- 
vided with a compound exciting winding ; the speed will then drop 
from no-load to full-load over a certain adjustable range. Finally, 
a series excitation can be provided, which entails a form of regula- 
tion similar to that by resistance. : 

The regulating motor can be coupled mechanically to the main 
motor, so that the slip energy is given back to the main driving 
shaft ; or the regulating motor can be coupled with a small 
induction generator, which converts the slip energy into electrical 
energy, and returns it to the line. The first arrangement is, in 
general, the better one, as, with decreasing speed, the torque can be 
increased, whereas, in the case of the second arrangement, only @ 
constant torque is available. 

A great advantage of the Scherbius regulating system lies in the 
possibility of extending the regulation above synchronous speed. 
The result.is that the regulating motor can be built smaller than 1s 
possible with regulation solely under synchronism. In order to 
obtain over-synchronous speeds, it is only necessary to reverse the 
direction of the excitation of the regulating motor. The latter 
then runs no longer as a motor, but as a generator. With 4 
frequency of 50 cycles per second, 3,000 R.P.M. is the highest speed 
which can be obtained in the ordinary way, this being the 
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‘synchronous speed of a two-pole motor. The next lowest speed is 


1,500 R.P.M. for a four-pole motor. - The advantage of being able to 
obtain intermediate and, above all; speeds ‘6ver 3,000 R.P.M., 
is obvious. Such a degree of speed ‘regulation has hitherto -been 
unattainable with mduction motors - 

The Scherbius system- alksé permits of -compensating the phase 
difference between current and voltage of the main motor, so that 
its power factor becomes’ uhity,- independently of the load. By 
a small change~in design, the regulating ‘motor can be made. to 
supply the magnetising current “necessary” for’ the excitation of 
the main motor. The generatérs at the power station, and the 
transmission line, are then reliévedfrom deliveriie this wattless 
current. If necessary, the regulating ‘motor éan Also be designed 
to supply the excitation for other motors on the line, and thus will 
contribute still further to raise the power factor of the entire system. 

The Scherbius system may be used: for new installations, as well 
as in connection with induction motors which already exist. 

A second system, designed to bring about an economical speed 
regulation of induction motors, is shown diagrammatically in fig. 2, 
and is due to Mr. C. Kramer. - The slip-rings of the main motor 
are connected to a rotary convertér which changes the slip energy 
inte continuous current. The latter is- used to feed a continuous- 
current shunt motor, which is eoupled mechanically to the induc- 
tion motor and returns the slip energy to the main driving-shaft. 
The speed,is regulated by-varying the resistance in the shunt field 
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Fig. 2.--PRINCIPLE OF KRAMER REGULATION. 


of the auxiliary motor. When resistance is cut out, the armature 
voltage and the D.C. voltage of the rotary converter will increase. 
At the same time the A.c. voltage at the slip-rings must increase, 
as the D.c. and A.c. voltage of a rotary converter stand in a fixed 
relation to each other. . The speed of the main motor will thus 
decrease. 

The speed of the rotary converter depends upon the rotor fre- 
quency of the main motor, and is proportional to the regulation. 


’ When the main motor runs at normal speed, the slip and rotor fre- 


quency are small, and the rotary eonverter turns very slowly ; 
when the regulation is 50 per cent., the rotor frequency is 50 per 
cent. of the line frequency, and the speed of the rotary converter 


‘increases.‘proportionally. As the voltage of the slip rings should 


also increase in proportion to the regulation, and as in general vol- 
tage and speed are proportional values, it results that the design 
of the rotary converter is practically independent of the amount of 
speed reduction required. For this reason the Kramer system is 
very suitable for wide ranges of regulation. . 

The available output remains constant over the entire range of 
regulation, as the slip energy is returned to the main driving shaft. 
The power factor of the main motor may be improved to unity by 
adjusting the excitation of the rotary converter accordingly. 

The single-phase commutator motor of the Déri type offers a 
third solution to the problem of economical speed regulation for 
smaller outputs, and has the advantages of extreme simplicity and 
ease of regulation. This motor belongs to the repulsion motor 
class. For each pair of poles the motor has four brush-holders, 
two of which are fixed and two movable. Each set of fixed brushes 
is connected electrically to a set of movable brushes. At rest, both 
are in line on the commutator at the pole-centre.. When the 
movable brushes are shifted to the right, the motor turns to the 
left, and vice versd. ‘The result is that reversal is possible without 
any switching over. The farther the movable brushes are shifted 
from the zero position, the more the torque increases. Normally 
the motor can start with two to two and a half times the normal 
torque and possesses a large overload capacity. When required, it 
may be designed for still higher starting torques. . 

The motor has a.series characteristic, or more exactly, an infinite 
number of such characteristics, each being for a certain position of 
the brushes. By moving. back the brushes over the zero position 
during running, regenerative control cari be obtained. ; 

: When the output is small; the single-phase Déri motor will hardly 
affect the even distribution of the load‘on the three phases.of the 
system, especially if there are several such motors which can be 
divided over the different phases. But when large motor outputs 
Come into question, it is better to make use of a double-commutator 


motor, which electrically consists of two Déri motors mechanically 
built into one. - With it the load is quite as equally distributed 
over: the different phases as in the case of a normal induction- 
PRACTICAL APPLICATIONS OF SPEED REGULATION. 


Rolling-mill motors require large outputs, for which the induc- 
tion-motor is the most appropriate. For its regulation’ both the 
Scherbius and Kramer systems are suitable. 

At the Differdingen Steel Works (Luxemburg) a wire mill is in 
operation, driven by an induction-motor of 2,000 H.P. and 150 R.P.M., 
which ‘is regulated by means of a Scherbius regulating set of 
240 K.V.A. and 750 R.P.M. The latter produces a 10 per cent. drop 
of speed between no-load and full-load. At the Deutscher Kaiser 
Steel Works, Bruckhausen, Germany, a bar-mill is driven by a 
1,800-H.P. induction-motor at 375 R.P.M., with 50 per cent. regulation, 
and 5 per cent. drop.of speed between no-load and full-load. The 
Scherbius set is built for 400 K.v.A. and 750 R.P.M. Several other 
installations are in course of construction. 

The Kramer system is already in use in a few rolling-mills. 

For small rolling-mills of special type, such as plate-bending 
machines, corrugated tube mills, &c., the Déri double commutator 
motor does good service. For the Borsig Works, in Upper Silesia, 
two double-commutator motors, each for 250 H.P. normal and 
400 H.P. maximum output, are at present in course of construction 
for the operation of a corrugated tube mill. , 

For the operation of blowers at variable speed, the Scherbius 
system with regulating set is often very useful. The arrange- 
ment with direct-coupled regulating motor is in this case less 
favourable because of the high speed of blowers. 

A fan motor of 850 H.P., 365 R.P.M., has been installed at the 
Gelsenkirchener mines, the speed of which can be regulated to the 
extent of 26 percent. An electrically-driven blast-furnace . blower 
is in use at the Skinningrove Iron and Steel Works, Yorkshire, for 
an output of 24,000 cb. ft. of air per minute, at a pressure of 7 Ib. 
per sq. in., the speed being 2,360 R.P.M. 

The Déri motor is very suitable for most of the auxiliary drives 
in steel mills which require regulation. 

In the case of live rollers which require constant reversing, the 
starting conditions aré severe because of the acceleration of all the 
moving parts. To this class. of service the Déri motor, with its 
high starting torque, is-well adapted. For the operation of blast- 
furnace hoists it is to-be preferred to the induction’ motor on 
account of. its smooth acceleration and the smaller current peaks 
which it produces, while it pérmits of entirely automatic operation. 

The Déri motor is well adapted also to the operation of travelling 
cranes. Its use reduces the controlling apparatus in the driver's 
cage to three levers, or handwheels, each of which serves to shift 
the brushes of one of the motors. 


DISCUSSION. 


Mr. J. Cook, in opening the discussion, said-,,that three-phase 
alternating current was the most suitable for-steelworks. The 
only objection to it, compared with direct current,-was that the 
motors did not lend themselves so easily to speed regulation, and 
that there was usually a difficulty with the power factor, which 
might often be as low as. 0°6. The Scherbius motor afforded a 
means of varying the speed of three-phase induction motors, and 
also of rectifying the power factor. to any desired extent. The 
matter of improving the power factor was an important one 
because it allowed the feeder cables to the motors to be made of 
lighter sections. It also allowed the generating sets to be used 
very nearly to their full capacity, so that if the power was 
generated through a privately owned plant in the works, a good 
power factor, or a means of regulating the power: factor, would 
save capital cost. On the other hand, if the power was obtained 
from a public supply, the fact that they could guarantee the power 
factor not to fall below 0°8 would enable a much better contract to 
be made, It was not necessary to rectify the power factor to put a 
Scherbius set on each motor ; generally, it would be sufficient to 
put it on one or two of the large ones, preferably those which were 
also required to run at different speeds. Another application of 
the Scherbius sets for varying the speed was their use with buffer 
fly-wheel sets, the object being to take the peak loads. The best 
known system was the Ilgner, but the Scherbius motor allowed a 
simpler arrangement to‘effect the same results. - 

Mr. C. A. ABLETT said the author described the Déri single- 
phase motor, and explained the method of obtaining speed regu- 
lation. He thought it would have added to the value of the 
paper if the author had described the method of starting both the 
Scherbius and the Déri systems. ~Mr. Schuurman stated that 
when a new rolling mill was started, it often could not be 
determined beforehand what would be the most favourable speed 
for the process. In some cases, when a variable-speed motor 
had been installed, it was found that a greater output could be 
obtained, because with electrical driving a steadier speed was main- 
tained, and the man soon got used to handling the material at a 
higher speed ; and so, if the speed was brought up gradually, a 
greater output could be maintained. It seemed to him that the 
Scherbius system was, in a sense, a makeshift. If the three-phase 
motor had attained a greater development, he did not think it 
would be found necessary to use it in the rotor circuit of an 
ordinary induction motor. 

Mr. A. LAMBERTON advocated the steam turbine in preference to 
the electric generator or gas engine, and said that in Germany 
several gas-driven steelworks were installing steam turbines. At 
Messrs. Markham’s works at Chesterfield the blowers for the 
blast furnace were driven by means of turbines. One could not be 
otherwise than struck with the great ability of electrical engineers 
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and designers, who were continually coming forward with some 
new method of meeting the requirements of the engineers and 
‘the rolling-mill users of this country. 

Mr. W. Dixon said that those who took alternating current at 
high voltages and low frequencies took something which he would 


not voluntarily put into his own works if he were considering the’ 


question of supply. He could not understand why-people adopted 
alternating current when their old friend, direct current, now gave 
them such easy speed regulation. 

Mr. W. J. LARKE remarked that it was the author's intention 
only to consider the application of such a system as was described 
in the paper, to very special drives ; and while they might revert to 
their difficulties of brushes and commutators in that particular 
case to a small extent, they certainly eliminated those difficulties 
in the large number of motors that were applied in the other pro- 
cesses in a steelworks. The author said that a 50 per cent. speed 
regulation had been obtained. Was a wider range possible ? 


THE MUNICIPAL TRAMWAYS 
CONFERENCE. 


The Comparative Durability of Brake Shoe and Tires. 


Abstract of paper by J. W. Dawson, A.M.LE.E., 
Assistant Engineer, Bradford Corporation Tramways. 


(Continued from page 597.) 


Having ascertained the value of shoes in terms of shoe and tire 
wear, it becomes necessary to consider their economical value in 
order to determine which is the cheaper to wear, shoe or tire. Mr. 
J. A. Panton has stated in his paper on “Brake Shoe Standard- 
isation,” in the Tramway and Light Railway Association Official 
Circular, May, 1910, page 1161 :— : 

“It is cheaper to wear out brake shoes than wheels, which are 
more costly.” 

The cost of brake shoes consists of material purchased, plus 
labour expended during their life, minus value of scrap; and 
similarly the cost of tires, with the addition of charges for tools 
and power. The costs are calculated for shoes and tires used on 
four-wheel, single-truck cars, the tires being of sufficient thickness 
to allow of re-turning once during life—i.e., after 40,000 car-miles run, 
the cost taken for comparison being that of 1 1b. of useful metal. 
The price of ordinary brake shoes ranges from £5 to £10 per ton ; 
£8 10s. has been taken as their average price. 


SHOEs. 


Weight of four shoes, 112 1b., at £8 10s. per ton... 4. £0 8 6 
3 » scrap, 50 per cent., 56 Ib., at £2 10s. perton... 0 1 3 


Labour. 
Removing worn-out shoes and fitting new set 1 hour. 
Average time setting up, chipping flanges 
where necessary, half an hour xX 24 times 
= once per 7’, in. radial wear ... +. = 12 hours. 


Total time at 6d. per hour = 13 hours 0 6 6 


Total cost 56 ib. useful metal... = £013 9 
1s a = cost per lb. useful metal ... = 2°94d. 
TIRE. 


Weight rolled blank 290 1b. Cost 
Removed by boring ... 10,, 
Profile turning ... 
Half life returning ... 20,, 
Scrap weight... 


£1 12° 4 


Total scrap weight ... 122lb.at£3perton = 0 3 3°21 
Net useful metal 168 Ib. O79 


Labour. 
Boring 2? hours. 
Turning ose 


Re-turning half life... ,, 
Shrinking... 
Removing from centre },, 


Total labour ... 7% hours at 34s. for 53 hours = 0 4 11°64 
Standing Charges. 
Boring mill or lathe, £250 at 15 years... £16 13 4 
Average interest at 4 per cent. ... O 0 
Tools and repairs at 2 per cent. ... wee ED --70 
£26 13 4 
50 weeks, 53 hours = 2,650 hours. 
= 2,650 = 2°41d. per hour X 7°25... 0 1 547 
Power, 5 Kw.-hours, at 1°125d. x 7°25 hours = 0 8 478 
£119 018 
Cost per lb. useful metal, eet 2°78d. 


168 


Costs will vary with the price at which material is purchased 
and sold, together with cost of labour. 

Omitting the turning of the tire profile after shrinking would 
slighly reduce the cost. If the thickness of the tires is only such 
that they will run out without re-turning, the costs would be-higher 
on account of the higher proportion of scrap to useful metal, but 
against this must be put the increased cost of running the car due 
to the extra weight carried during the first half of the life of the 
thicker tires. 

Taking cost on the above basis, the value of shves and tires are 
approximately equal, and it may be considered immaterial which 
suffers the greater wear. In works where, by the use of im- 
proved machinery, the cost of labour on tires is very low, it is 
possible that tires will be cheaper than shoes, while conversely, 
where attention has been paid to obtaining the greatest possible 
wear from brake shoes, and scrap is cut to a minimum, they would 
stand at a lower cost per lb. of useful metal than tires. On 
this assumption, that the cost of shoes and tires per useful Ib. of 
metal are approximately equal, the combined wear has been set out 
in the table given :— 


a os | | million ft.-lb. 
cast-iron 8 | ae 

29/18} All face chill .. | Wet} 22°99; | 100; O {182 | °222 “091 “018 
30} 8 .. |Dry | 229} 0 | 100] O | 65°9/°176 | -297 075 
49} 8} Mottled iron .. | Wet) 0 0 | 107°6 | *095 O17 
50/23 | Dry | 2251} 100} 0 | | 53-7] +167} -730 | -036 
34/19) Part chill | Wet] 229; — | — | — | 116°4}°276 | -097 *027 
35)19) ,, .. | Dry | 229; — | — | — | 582] 301 063 
€2)24| White iron .. | Wet} 21°7} 100 | 0 0 82°9 | 092 
63} 24 as .. |Dry | 100} 0 O | 57°9} °234 -086 
2i| 7| Allface chill .. | Wet} 20°83; | O | 183°8| ‘219 090 *084 
28) 5 Dry | 20°38] 0 | 100] O | 66-8) +184} -295 | -038 
47\2i| Soft steel inserts | 20°8/92°6) O | 7°3|123°8|°255 | -098 *129 
46/21 » -- | Dry | 20°38; 926) 0 62°0| 423 009 
$2)17] Mild steel inserts | Wet) 19°6 | 69°6| | 30°4 | 112°5| -310 
19°6 | 69°6 | O | 30°4| 56°2| | -266 *087 
4| 8| Allface chill .. | Wet} 23°0; | O | 184°6| *164 
59] 8 Dry | 2193} 0 | 100] | | -033 
51/20} Mottled .. .. | Wet} 20°38; O | O | 122-9; -262 | - -196 
52/20 | Dry 0 | 100} O | 614) +187 | | -029 
40) 5} Part chill .. | Wet} 219} — | — | — | 1124] -267 227 "146 
5 — | — | — | 56-2] +154 | +573 | 
45/22} Exp. steel inserts | Wet| 200; — | — | — |117_ |°283 | -274 *107 
46/22) ,, .. |Dry | 200} — | — | — | | -375 *099 
53) 9| White iron inserts | Wet) 22°2| 88°3} 0 | 11°6| 97°2/°309 | -426 
54) 9 | Dry | 222/883) | 48°6| -242 
41| 6} Mottled .. .. | Wet} 23°3; 0 | 100}° 0 | 10171} -286 | -480 *087 
42) 6 .. |Dry| 233} 0 | 100} O | -809 +028 
11|15| Soft grey iron ..°| Wet) 25°5| 100; 0 0 79°4 | 814 018 
61)15 » ++ |Dry| 100) 0 0 | 89°7| | 1-257 
2 Wet) 24°2/ 100; 0 0 74°9 | “044 
56} Dry | 20°6| 0 | 45°0| 267 | 1-045 "066 
6} Part chill Wet) 244) — | | — | 83°4/ -788 160 
88] 6) ” es |Dry | 244) — | — | — | -242 | 1°566 010 
7\14| Grey iron... .. | Wet] 23°6| 100} 0 0 85°1 | 923 028 
60/14) .. | Dry | 21°3| 100} 0 0 47-2 | | 1-216 *031 
19| 4) White iron .. | Wet} 100} 0 | 98°7| 290 | -468 *507 
23] 4 .. | Dry | 24:0; 100 | 0 46°8 | -240 “165 *542 
8] 1) Soft grey .. .. | Wet} 21°8| 100; 0 99°2 | 926 
55) 1 .. | Dry | 21°8} 100}. 0 0 49°5 | *005 
57| 8 .. | Wet} 20°38; 100; 0 90°5 | *349 | 2°413 062 
58} 8 .. |Dry | 20°8} 100} O | O | -258 | 3-488 


One of the most striking features is the greater wear with dry 
runs, this being contrary to that obtaining on service cars, and may 
be accounted for by the test wheel being absolutely clean and free 
from any material which would prevent the tire and shoe coming 
into perfect contact, such as exists on the track; the brake shoe 
and wheel consequently seize, and, according to their characteristics, 
one or both suffer increased wear. 

Although there is this peculiar variation ‘between the wet and 
dry conditions of tests, yet an approximation is quite apparent 
between the two. Considering the impossibility of having dry runs 
on the road track with perfectly clean surfaces, the writer is of the 
opinion that the wet test, with its slight yet uniform lubrication 
by water, offers reliable and uniform means of comparison, and is 
quite adequate for the purpose of ascertaining the relative values 
of different grades of shoes. The tested shoes may be divided into 
four groups as follows :— 

Cast-iron (unchilled shoes) numbered 1, 2, 6, 14, 15, 16 and 23. 

Cast-iron with all or part of face chilled, numbered 7, 8, 18, 19 
and 20. 

White cast-iron shoes, numbered 4 and 24. 

Cast-iron body with inserts, numbered 9, 17, 21 and 22. 

Considering the results of tests of each group, it is immediately 
apparent that the individual shoes of each group vary considerably 
in their durability, as set out in the column showing number of 
pounds wear per 100 million-ft. lb. of work done, the rate of wear 
of soft grey iron shoes being more uniform than those of the other 
groups, but their wearing effect on the tire varies greatly, being 
eight times more with shoe No.6 than No. 15. Similarly with 
chilled shoes, No. 5 has two and a half times greater wear than 
No. 18, and its wearing effect upon the tires is eight times greater. 
White iron shows the greatest difference, No. 4 shoe having more 
wear than soft grey metal shoes. From observations during the 
tests, the excessive wear of this shoe appears to be due to seizing 
between itself and the tire, and is one of the few tests where the 
tire suffered the greater wear. This is supported by the results 
of service tests with this shoe, where the shoe mileage per 1b. 
of wear is 2°16 times that of the standard shoes, and the mileage 
of the tire is only ‘55 of that. obtained from the tires braked by 
standard shoes. 
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The tests also show that shoes of the same grade, but from 
different founders, do not have the same frictional coefficient, 
durability, nor wearing effect upon the tire. In investigating this 
difference one naturally considers first the respective hardness, 

To determine the effect of this property the shoes have been 
tested for hardness by means of a “Shore scleroscope.” This instru- 
ment represents the average hardness of full hard tool steel by 100, 
the scale being equally graduated to zero; degrees of hardness may 
thus be considered as percentages of that of fully hardened tool 
steel. The hardness has been ascertained at intervals along the 
length of the shoe face, and the average of the readings given in 
the hardness column of the table. The hardness of shoes with 
part chill or inserts is shown graphically in fig.4. Examination 
of this property of the shoes demonstrates conclusively that shoes 
of equal hardness are not necessarily equal in durability, frictional 
coefficient, or effect on the tire, 

Hardness having failed as a criterion of the durability of brake 
shoes, chemical analysis of the tested shoes, which, had given 
extremes, under test, of durability and wearing effect on the tire, 
was made by Mr. F. W. Richardson, F.I.C., the Bradford City 
analyst. Definite conclusions cannot be drawn from chemical 
analysis only; it is well known that metals which have the same 
chemical contents do not necessarily have the same properties, the 
various constituents combining differently in accordance with the 
materials used, methods of founding, and rate of cooling. 


Analysis. 
Shoe 
No. Sitloon Sulphar gancse 
Shoe with minimum wear...| 7 | 1°23 “67 
Shoe wearing tire least ...| 23 79 "24 “02 
Shoe with maximum wear...| 1 | 1°92 18 ‘77 ‘74 
Shoe wearing tire most ...| 4 18 “45 7 “45 15 
Shoe giving minimum com- 
bined wear 18 “67 14 “34 "65 
Shoe giving most combined 
Wear eee 1 1°92 18 77 74 
Shoe taken as standard for 
service tests ... 33 63 49 
6 | 06 65 


The author is of opinion that if, in addition to chemical analysis 
and physical tests, a microscopical research was made of the structure 
of shoes which have been submitted to service and laboratory tests, 


Fic. 3.—SHOES WITH UNEVEN WEAR. 


the combinations of their constituent parts would be revealed, 
which would indicate the particular structures producing the 
different characteristics of the shoes, and probably enable a standard 
specification to be drawn covering the essentials required for the 
inost economical and efficient grade of brake shoes. 

Photographs of the surfaces of tires from car wheels which had 
run in ordinary service on routes with considerable gradients, where 
the brakes would be in continuous operation about one-third of their 
running time, show that seizing and surface transverse fractures 
are only formed where the shoe brakes on the wheel, the marks 
being produced alike on flange and tread. The portion of the tire 
not operated on by the shoe is free from these marks, which are 
similar to those produced by shoes upon the test tire, and may be 
accepted as confirmation of the effect of shoes on steel tires, as 
demonstrated by the laboratory tests. Almost all tires on service 
cars in Bradford show this effect of the action of the shoe. 

When the chilled portions of part-chilled blocks are not uniform 
in volume or spacing of chill, the wear will be uneven. This is 
illustrated by the two shoes, fgr. 3, which have worn more at one 
end than the other, although the brake gears were adjusted in an 
endeavour to make them wear equally. The hardness of these 
shoes is shown graphically, fig. 4, and proves the unequal wear to 
be caused by the chilled portions being greater at one end of the 
shoe than the other. Although these two shoes were operating on 


the pair of wheels of one azle, they have not worn to the same 
extent, one having lost 4°12 lb, and the other 7°91 1b., a variation, 
of 52 per cent., entirely due to their respective amounts of chilled 
and unchilled portions, 

While realising the difficulty of producing uniform chills, it is, 
nevertheless, most important with this type of shoe that uniformity 
should be secured, and all shoes be made from metal cast under 
conditions that will produce them with the same structure 
throughout, 
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DEGREES OF HARDNESS. 


No. 21. Steet Inserts. 


Unequat Wear nue To Unequat Votume of No. 1 


Unequat Wear ove To Unequat Vorume oF No. 2. 
Fig. 4.—HARDNESS CURVES OF SHOES WITH INSERTS. 


OEGREES OF HARDNESS. 


Another example of unequal wear is that shown by shoe No. 8. 
This was first tested (Test No. 4) on its chilled face, and gave a 
frictional coefficient of 0°2044, with shoe wear 0°1649 lb. and tire 
wear 0°1549 lb., the combined wear being 03198. After this test 
the chilled portion of the shoe was removed, and Test No. 57 made 
of the unchilled metal, giving a coefficient of friction of 0°3498, 
shoe wear 2°41324 lb., tire wear 0°06226 lb., a total combined wear 
of 2°4755 1b. This shoe would, during the first portion of its life, 
have entirely different braking properties to those of its latter por- 
tion, the coefficient increase between the chilled and unchilled 
portion of the shoe being 71 per cent. This variation in the co- 
efficient of shoes during their life may be source of danger. 

Assuming that a pair of shoes fixed at one end of a four-wheel 
car have a greater depth of chill than those at the other, when the 
shoes become part worn, the shoes. with the least depth of chill 
would be braking on soft metal, while the others would be braking 
on their chilled faces. This, by the great difference in their 
coefficient, would render it impossible for the motorman to obtain 
the full braking value from both pairs of wheels, the pair operated 
on by the unchilled shoes would be braked to the full extent of 
their adhesion on the rail, and skid before the pair at the other end 
of the car had reached their full braking value. 

The conclusions arrived at by the uuthor from the investigations 
described in this paper may be briefly summarised as follows :— 

The durability and efficiency of a cast-iron brake shoe is (1) a 
question of chemical composition ; (2) the combination of its con- 
stituents and methods of founding. 

From the cost point of view it matters little which suffers most 
wear—shoe or tire. 

If financial economy is the only consideration, the shoe that 
gives the least combined wear, per unit of cost, will be the one to 
adopt. 

When it is desirable to economise energy for brake application 
and to reduce mechanical stresses on brake gear to a minimum, it 
is obviously best to use a shoe with a high coefficient of friction. 

Given correct designs of brake gear with ample stress margin 
and suitable method of power application, or its equivalent, 
financial economy can be made consistent with operative needs, 


The discussion was opened by Mr. J. M. McExroy, of the Man- 
chester Corporation Tramways, who said that in brake matters the 
question of economy was second to efficiency. Going back to first 
principles, the ing effect was governed by the adhesion 
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between. wheel and rail, and the braking effect on the 
pressure applied and the coefficient of friction. ‘The latter depended 
on the condition of the rails, and kind of materials employed, and 
he thought that consideration should not.be confined solely to the 
relative wear of brake shoes and tires, but should also include (1) 
the best means of applying pressure to brake shoes (2, 3 and 4), 
the fixing of standard specifications for shoes, tires and rails re- 
spectively. The Brakes Committee had given attention to (1), and 
applying the data as to, “ratio of brake block pressure to weight of 
wheel” contained in a paper by Galton before the Institute of 
M.E. in 1878, it was found that the leverages with a steady pull 
of 130 lb. at the brake handle, would in the case of a Manchester 
bogie car, empty, range from 240 to 1 at 7} M.P.H. to 366 to 1 at 
30 M.P.H. (30 coef. of ad.) and from 120 to 1 to 184 to 1 (15 coef. 
of ad.). The same car loaded, and at the speeds named, would 
range from 340 to 1 to 518 to 1 (30 coef. of ad.) and from 170 to 1 
to 260 to 1 (15 coef. of ad.). Such a car would weigh 26,200 lb. 
empty and 36,800 lb. full. The data applied to a double-deck 
Burnley car gave leverages under similar conditions of 
speed, handle pressure, &c., varying from 258 to 1 to 394 
to 1 (30 coef..of ad.), and from 129 to 1 to 198 to 1(°15 coef. of 
ad.), with an empty car weighing 28,000 lb. The full car, 38,000 Ib., 
gave leverages varying from 351 to 1 to 536 to 1 (30-coef. of ad.), 
and from 176 to 1 to 269 to 1 (15 coef. of ad.). Mr. Mozley, in 
connection with the result he obtained, pointed out that wear on 
the brake gear would modify the leverage which should be 
employed. While a maximum steady pull of 130 Ib. at the handle 
had been assumed in calculation, the driver naturally decreased his 
pull when the rails were greasy and no sand used. With the 
Burnley leverage of 377 to 1, cars running at 20 miles per hour on 
a down gradient of 1 in 36, were often stopped in 80 yards without 
inconvenience to passengers. The speaker (Mr. McElroy) also sub- 
mitted data as to the composition of steel rails and steel wheel 
tires from eight well-known undertakings, showing considerable 
variation in the percentage composition. He thought this data 
should be submitted to a committee in view of its bearing on the 
subject. On the Manchester tramways the cost per lb. of useful 
metal in the case of shoes is 3°48d., while in the case of tires it 
amounts to 3°84d. per lb. The author's results appeared to be con- 
firmed by Manchester experiments. It was not clear whether the 
author had allowed for rise in temperature in his experiments on 
brake wear. 

Mr. A. L. C. Fetu (1.C.C. Tramways) said the cost of replacing 
atire was invariably greater than in the caseofa brake block. One 
could deal with brake blocks during the night, but if an axle had 
to be removed it necessitated laying a car worth £600 to £1,000 
idle. He thought the author's power calculations were liable to 
error, and that Mr. McElroy’s idea as to standard specifications was 
a little premature. The insertion of a chilled piece right through 
the brake block, so as to secure even wearing qualities, seemed to 
offer the best results. It would be interesting to know how wear was 
affected by the different classes of paving on the track. 

Mr. BuLLOUGH (Colchester) urged that it was better to employ 
soft brake blocks, as they could be renewed at comparatively small 
cost ; there appeared to be no advantage in taking up a car and 
turning the axles round. 

Mr. YerRBuRY (Sheffield) agreed with the author as to the interest 
in microscopic examination, but so many factors were present which 
might affect the results obtained. that it seemed rather a fine point. 
The suggestion for standard specifications was a good one. 

Mr. H. Mozuey (Burnley) said he used to use a grey iron brake 
block, but now used a much harder special block. 

Mr. -A. R. FEARNLEY (Sheffield) said he was sorry the author had 
not drawn his conclusions a little more definitely. Shoes with 
chilled insets were: making general headway on both tramways and 
railways. The pressure of 130.1b. on the brake handles (mentioned 
in the ‘leverage’ data) was too large by half, as it would certainly 
skid the wheels. 

Mr... Dawson, in replying, said the- tests were undertaken to 
ascertain the conditions of ‘tires, rails, &c., in this country with a 
view to improving the specifications. Brake efficiency was an 
important item ; a track brake with screw and lever gear only 
gave some 124 percent. efficiency. The brake leverage on the 
Bradford cars had been increased by a 2 to 1 gear, and this was 
much appreciated by the drivers. It appeared that the temperature 
of a brake shoe and tire might rise to 500° or 600° F. without any 
appreciable fall in the coefficient of friction. The chemical com- 
position of the brake shoe did not indicate its physical condition, 
and he believed that only a microscopic analysis would show how 
the chemical constituents were combined. It would allow a strict 
control of the shoes delivered ‘by the foundry with a view to 
obtaining uniformity. In practice, two weeks’ running would show 
which shoe was the harder, by its wearing effect on the tire. 


Queensland Electrical Association.—This Association, 
which recently held its annual meeting, has elected the following 
to be its officers for the coming year :—President, Mr. P. L. Weston ; 
vice-president, Mr. W. M. L‘Estrange ; hon. treasurer, Mr. E. C. 
Barton; council, the foregoing and Messrs. A. G. Jackson, J. S. 
Badger, W. Arundel, and F. Walker. It was resolved to admit 
students under 21 years of age at a reduced fee. Mr. E. H. Ambrose 
read a paper, “ Notes on Electromotive Force and Fall of Potential.” 
‘Australian Mining Standard, 


HAMPSTEAD ELECTRICAL EXHIBITION. 


As mentioned in our last issue, an exhibition of electrical domestic 
appliances was held during the week closing Saturday last, at the 
Finchley Road Baths, under the auspices of the Hampstead Elec- 
tricity Department. 

Prominent among the exhibitors were Messrs. Siemens—whose 
exhibit formed the subject of a Press visit on Friday last—their 
stand, among other things, illustrating the many advantages of the 
O.S. wiring system, with its ease of installation, flexibility, water- 
tightness, &e., which has formed the subject of frequent references 
in this journal. 

It is interesting to noke that Stannos wires with heavy sheathing, 
and up to 7/18 and 7/16 sizes, are now obtainable, and. that for 
concentric installations, Messrs. Siemens are supplying a special 
house service and house fuse boxes for the Stannos system. The 
house service box is particularly adapted for use when a row of 
contiguous houses are to be fed from one service; the fuse box is 
fitted with a Siemens “ Zed” cartridge fuse. 

A special display was made of tantalum and drawn-wire tungsten 
(“Onewatt”) lamps, fittings for exterior and interior lighting, 
heating appliances, &c. The tantalum drawn-wire filament has 
given such excellent results that it is not surprising to find it 
beinz largely used by the big shipping companies, and for tube 
train and tramear lighting. 

The Balmoral Castle, which carries the Duke of Connaught to 
South Africa, is fitted throughout with tantalum lamps. 

Among the other exhibitors, Messrs. Eastman & Warne had an 
attractive stand, demonstrating laundry methods on a small scale, 
with their electric ironing apparatus. Heating and cooking appa- 
ratus, of course, figured largely among the exhibits. We noticed 
the new “Tricity” single and duplex cookers for direct and 
alternating current use, which as now constructed by the Berry 
Construction Co., Ltd., are much lighter than formerly; a 
variety of utensils is supplied with these cookers, and among 
them one may mention the “Tricity” ovens, with top and 
bottom heats, and the urns, which, we understand, are finding con- 
siderable favour in restaurants, buffets, &c. Messrs. Purcell and 
Mobbs were showing their “ fresh-air inlet heaters,” which are 
designed to draw fresh air into the room through a grating in the 
wall ; “ Electroyl ” heating appliances, and a neat little humidifier, 
containing a small motor-driven fan, which forces air through a 
water-laden screen, and is enclosed in an ornamental metal pot suit- 
able for the table, were also shown. Heating and cooking appli- 
ances were shown by several local exhibitors, and by Messrs. 
Rashleigh Phipps & Co., Messrs. Spagnoletti, Ltd. (Therol water 
heaters), &c. 

The “Santo” vacuum cleaner, shown in operation by Messrs. 
Duncan Watson & Co., consists of a little motor operating a 
diaphram pump, and is certainly one of the neatest arrange- 
ments of the kind which we have seen. Ozonair, Ltd., had on view 
their well-known ozone apparatus, and the miscellaneous apparatus 
displayed included electric signs, pianos, clocks, baths, &c. 

The Adam Watkin Co. exhibited the Watkin switch, and Messrs. 
Rashleigh Phipps & Co. also showed a device with a similar end in 
view, for wiring in series with the switch. 

A number of admirable electric’ light’ fittings were shown, the 
stands of Messrs. Siemens, W. Smith, E. G. Kellond, Rashleigh 
Phipps & Co., among others, being prominent in this connection. 

The Hampstead Electricity Department were, of course, present 
in full force, and judging by the interest taken in the exhibition 
locally, their efforts are fully appreciated in the district: 


Electrical Energy in New Zealand.—The Hon. R. 
McKenzie (Minister for Mines and Public Works in New Zealand) 
devoted the greater part of his recent speech on the Budget, in the 
House of Representatives, to the question of the development of 
electrical energy. He stated’ that the proposal to borrow 
£50,000 per annum for a period of years for water-power works 
was one of the greatest proposals that had been submitted to Parlia- 
ment since Sir Julius Vogel formulated his public works policy. 
Members had not grasped the full significance of the proposal. It 
would benefit farming and every section of the community, and 
would be of value to all future generations. They should take care 
that no trust was ever formed in New Zealand, as in America, to 
control -water-power. _In the North Island there were several 
powers. There was a small power in the Hutt Valley, another at 
Featherston, and also asmall one at Otaki. In the Rangitikei there 


_Was a good power, but the strongest of them all in the North Island 


was on the Kituna River, flowing into the Bay of Plenty. There 
were powers available in New Zealand that would develop 
4,000,000 H.P., and at present 250,000 H.P. was sufficient for all the 
industries and the railways in New Zealand. The development of 
electrical power in connection with both quartz and alluvial mining 
would be something marvellous, and in regard to railways the time 
was close at hand when they would be worked electrically. It had 
already been decided to work the Arthur’s Pass section of the 
Midland Railway in this way when it was ready. One of the first 
water-power schemes to be undertaken by the Government, if 
Parliament sanctions the raising of the money, will be the Lake 
Coleridge scheme; the Government would commence with one 
installation in the North Island and one in the South Island. If 
people only realised the benefits of cheap electricity, they would 

ame very enthusiastic over its possibilities, especially in the 
home.—Australian Mining Standard, 


a 
: 

for 

ho 
su} 
50- 
4 
un 
: 
4 thi 
an 
: 
col 
in 
Se} 
th 
4 ret 
de 
qu 
sa 
to 
Cai 
4 bo 
q wl 
| ra 
ev 
lo: 
th 
ru 
Be 
he 
fr 
th 
| th 
Ww 
re 
w 
4 : is 
of 
a 
i 
th 
pr 
| | | 
dc 
hi 
de 
= : 


Vol. 67. No. 1,716, OcToBER 14, 1910.] 


THE ELECTRICAL REVIEW. 643 


OUR LEGAL QUERY COLUMN. 


[ Questions addressed to this column should be written on one side 
of the paper only.) 


* ENQUIRER ™ asks :—** Will you kindly inform me if the Corporation 
have power to refuse an application for a stand-by supply of 1 Kw. 
for lighting only, which is for use after the ordinary working 
hours of a private plant, in this case 6 o'clock. This plant 
supplies lighting for 2 Kw., and is. not in any way. connected, 
nor can it be, to an existing supply from the Corporation for ten 
50-c.p. tantalum lamps and one 3-H.P. motor, which are, and 
always will be, used continuously from the Corporation mains. I 
understand the Electric Lighting Act, 1909, [X, Edw. VII, chap. 34, 
Sec. 15, bears on this question. The Corporation have already 
several stand-by supplies installed for amounts varying from 1 Kw. 
upwards in premises where the maximum demand may be as much 
as up to 50 Kw. Can these legally be cancelled ?” 


* * This appears to be precisely the kind of “ stand-by ” at which 
the Act of 1909 is aimed. Sec. 15 of that Act provides that 
“Notwithstanding anything in the Electric Lighting Acts or in 
any Act of Parliament or Provisional Order authorising an 
undertaking, a person shall not be entitled to demand or to 
continue to receive from undertakers authorised to supply electricity 
in any area, a supply of electricity for any premises having a 
separate supply, unless he has agreed with the undertakers to pay 
them such. minimum annual sum as will give them a reasonable 
return on the capital expenditure, and will cover other standing 
charges incurred by them in order to meet the possible maximum 
demand for those premises; the sum to be so paid shall be 
determined. in default of agreement by arbitration.” The sole 
question is as to the meaning of “separate supply.” The separate 
supply which; ** Enquirer” has installed is clearly for lighting 
purposes, and he will not use the new supply from the Corporation 
except for such purposes. The object of the section appears to be 
to enable the supply authority to impose special terms in such a 
case; because under the older Electric Lighting Acts they were 
bound to supply every consumer in the district on equal terms, 
whether he had a private installation or not. 


“OMEGA” writes :—“ Will you kindly give me your opinion on the 
following dispute :— 


“In October, 1903, I obtained a supply of electricity on the flat 
rate of 44d. per unit from the Corporation, and kept this on up to last 
quarter-day. In the agreement (application form) no time what- 
ever was specified, either as to termination of the supply or how 
long I was to continue it. Recently a new rate of supply, termed 
the ‘L Contract’ rate, has been started, and this is intended only 
for metal-filament lamps. I changed my lamps to comply with the 
rules on this point, and I applied for a supply on these lines. The 
Borough Electrical Engineer replied that he would not give me one 
on this rate before the December quarter, as they made it a rule 
not to make any of these changes at the March or September 
quarters. I replied that if he was not willing to make the change 
he must cut off my supply and treat my application as coming 
from a fresh consumer. To this he repeated his objection previously 
mentioned, saying that he saw no reason to depart from it under 
the circumstances. He cut the light off without giving me time to 
consider my position. I then wrote pointing out to him that I 
considered, under the old agreement, I could terminate that contract 
at any time, and that, as the new contract rate (being for one year’s 
supply at least) could be started at any quarter or part of a quarter, 
I demanded the supply on this rate, failing which I should put the 
matter before my solicitor. I also stated that if I found it neces- 
sary to install gas for the time being, or any other illuminant, I 
should hold - the ‘Corporation responsible, and would ‘sue. them for 
the expenses and damages. His reply was a verbal one, that ‘if I 
wanted the supply again, I could have it by paying 7s. 6d. (the 
re-connecting fee), and the current at 43d. per unit until December. 
I might add that this rule as to the March and September quarters, 
which he claims has been in force since the starting of the supply, 
is not to be found in print, and is certainly not mentioned in any 
of the agreements. _What I want you to kindly tell me is : 

“1, Can I terminate the first contract as I have done? 

“2. Can the engineer refuse me a supply on the new rate ? 

“3. If your-epinion as to the last query is in the negative, does 
not his action constitute a breach of the Electric Lighting Orders ? 

“4. If my case is a good one, and I put up gas-fittings for 
temporary illumination, can I recover their cost at law ? 

_ “5, Also, under the circumstances, is not the 7s. 6d. charge 
illegal? The light was cut off on a Saturday, and I had no time 
then to provide satisfactory illumination to carry me over Sunday. 

“6. If I had to take action, in what Court would it be heard?” 


*, It is a somewhat delicate matter to advise when. legal 


‘proceedings are apparently threatened. Further, the rights of 


“Omega” are difficult to define unless one has access to all the 
documents in the case. Apparently, however, the borough engineer 
had no right to cut off the supply summarily in the manner 
described, because the consumer was obviously willing to take and 
pay for a supply on -the-old.lines. The.,fact that he had put in 


-Metallic-filament lamps did not concern the borough engineer, As 
the 


to the specific. q: né—-(1) depends upon the terms. of 


contract ; (2) depends »upon’ whether’ other consumers in the 
district are being similarly treated ; and it really touches upon the 
long and very involved question whether a local authority 
supplying ‘electricity has power to prescribe alterfiative rates.* 
As to (3), the Electric Lighting Acts clearly provide that every 
consumer in a district is entitled to receive a supply of electricity 
upon terms similar to those upon which other consumers may 
obtain it. As to (4), (5) and (6), the remedy for any breach of the 
Electric Lighting Acts, or for failure to supply current, is by 
proceeding ‘for penalties in a court of summary jurisdiction, The 
special expenses incurred by our correspondent in relation to the 
matter could not be recovered before that tribunal. 


FOREIGN AND COLONIAL TARIFFS ON 
ELECTRICAL GOODS. 


AMENDMENT. 


CANADA.—The Customs authorities have issued a circular pro- 


viding new regulations for the preparation of waybills and invoices 


for goods exported to Canada as follows :— 


WAYBILLS AND BILLS OF LADING, 


The memorandum states that in order to facilitate the Customs 
entry of goods imported from all countries into Canada, shippers 
are advised that the waybills should show: full information 
regarding name and address of consignee, marks and numbers of 
packages, and description of packages. ; e 

Where goods are shipped in bulk, the number of -pieces, bundles, 
bushels, &c., is required. 

It is very important that waybills and bills of lading show the 
required information, in order that the ‘carrier’ may furnish the 
reports required to be made at the Custom House and prepare 
manifests for transporting the goods in bond. 


INVOICES. 


Certified invoices, in duplicate, are required for Customs entry. 

These invoices (2) are to be sent by the exporter as usual (by 
mail) to the importer, or his agent, for his use in. making eutry of 
the goods at the Customs port of destination in Canada. The im- 
porter will also require a third copy for his own use. 

The Canadian Customs do xot require invoices, as. prescribed by 
the Regulations, to be delivered to the carrier transporting the 
goods into Canada. 

The proper commercial destination of the goods shipped must be 
set forth in all invoices. 

It is required that invoices from exporters to importers in Canada 
shall show the marks and numbers onthe packages, in such a manner 
as to indicate truly the quantities and values of the articles com- 
prised in each exportation package, the packages to be legibly 
marked and numbered on the outside when of such a character as 
to enable such marks and numbers to be placed thereon. 

Every such invoice must contain a sufficient and correct descrip- 
tion of the goods, and, in respect of goods sold by the exporter; 
show in one column the actual price at which the articles have 
been sold to the importer, and in a separate column the fair market 
value of each article as sold for home consumption in the country 
of export. 

The ‘‘ price ” and “ value” of the goods in every case aforesaid 
are to be stated as in condition, packed ready for shipment at the 
time when, and at the place whence, the goods have been exported 
directly to Canada. 

When the value of goods for duty purposes is determined by the 
Minister of Customs, under the provisions of the Customs Act, by 
reason of the goods being exported or imported under unusual 
conditions, the value so determined will be held to be- the fair 
market value thereof. 

If in any package any goods are enclosed which are not included 
in the invoice of such package, the enclosure (to avoid seizure) 
should be noted on the invoice of the outside package containing 
the enclosure, thus—‘ 3 parcels enclosed ” (or as the case may be). 


INVOICE FoRMS AND CERTIFICATES. 


It will be permissible for exporters to use their own bill-heads 
for invoice purposes, provided, the forms be headed with the words 
“Selling price to the purchaser in Canada at time shipped,” and 
“Fair market value as sold for home consumption at time shipped.” 

The headings may be written, printed, or stamped on invoices. 

The marks and numbers on packages and the proper commercial 
designation of the goods must-also be shown on invoices. 

Certificates (to be written, printed, or stamped. on the front. or back 
of the invvice, but not: pasted thereon) are. required to be.signed on 
invoices gf goods sold by the exporter prior to shipment. 

Goods certified for entry under the British Preferential Tariff 
must be invoiced separately from other goods. 


_" We hope to deal at length with this question at an early date. 
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NEW PATENTS APPLIED FOR, 1910. 
(NOT YET PUBLISHED.) 


Compiled e ly for this journal by Mxssns. W. P. THompson & Co., 
ectri Patent Agents, 285, High Holborn, London, W.C., and at 
Liverpool and Bradford, to whom all inquiries should be addressed. 


22,240. ‘Improvements in conduits for electric conductors.” C.E. Morris. 
September 26th. 

22,298. ‘*Improvements in electric steam generators.’”’ H.D, SHELTON. 
September 26th. 

22,804. “Improved electric lamp socket.’” J. Darsy. September 26th. 
(Complete.) 

22,3889. ‘‘Improved means for regulating the voltage of variable speed 
dynamos."” W.A. Stevens. September 27th. 

22,855. ‘“‘Improvements in push-button electric switches for controlling 
electric lifts and the like.” J.C, Ercnretus. September 27th. 

22,856, ‘‘ Improved lamp lock for electric and other lampholders.’’ A. C. 
Beate. September 27th. 

22,359. ‘Improvements in lowering gears for photo-printing arc lamps.” 
B, J. Hatt. September 27th. 

22,365. ‘Improvements in the process for the manufacture of incandescent 
electric lamp filaments.’”’ Sremens & Hatske Axt-Ges. (Date applied for 
under Sec. 91 of the Act, November 29th, 1909, being date of application in 
Germany.) September 27th. (Complete.) 

22,368. ‘‘ Improvements in time switches.’’ W. C. and A. GAMBLEE. 
September 27th. (Complete.) 

22,369. ‘‘ Improvements in hydrolysis.” G. September 27th. 

22,880. ‘*Improvements in and relating to the insulating of conductors of 
electric switches and fuses.” H.H. Berry and W. J. MarkHam. September 
27th. (Complete.) 

22,394. ‘Electromagnetic deyice.”” O. F. Forsperc. (Date applied for 
under Sec. 91 of the Act, September 29th, 1909, being date of application in 
United States.) September 27th. (Complete.) 

22,397. **Improvements in or relating to the regulating or controlling of 
valves, switches, or the like by electromagnetic means.”’ T. J. Rorke and E. 
Rorke. September 27th. 

22,410. ‘‘Sub-station telephones.’” W. FarrwEaTHER. (S. Stein, United 
States.) September 27th. (Complete.) 

22,411. ‘Telephone system.” W.FarrwEATHER. (S. Stein, United States.) 
September 27th. (Complete.) 

22,412. “Switching device.’”” W.FatrweaTHER. (S, Stein, United States.) 
September 27th. (Complete.) 

22,468. ‘‘ Improvements in or relating to electric ventilating and analogous 
systems for railway trains and the like.’’ ELEcTRIC AND ORDNANCE ACCES- 
soriEs Co., Ltp., and W. Szau. September 28th. 

22,472. ‘*Improvements in electric lighting systems for railway vehicles 
and the like.’? Enecrric AND ORDNANCE Accessories Co., Litp., and W. 
Seat. September 28th. 

22,477. ‘Electric cryptograph, a machine for writing cipher and decoding 
thesame.”’ F. F.Sournsy. September 28th. 

22,481. ‘*Improvements relating to electric horns.’’ H. Lucas and W. H. 
Epwarps. September 28th. 

22,482. ‘‘Improvements in electromagnets.”’ H. Lucas and W. H. 
Epwarps. September 28th. 

22,517. ‘*Improvements in and relating to electrical ignition appliances.” 
W. Riese. (Date applied for under Sec. 91 of the Act, September 29th, 1909, 
being date of application in Germany.) September 28th. (Complete.) 

22,554. “Improvements in electric dynamos and motors.”” J. MacDonaLp. 
September 29th. 

22,580. ‘*Improvements in the ignition of internal combustion engines.” 
Firm R. Boscu. (Date applied for under Sec. 91 of the Act, November 25th, 
1909, being date of application in Germany.) September 29th. (Complete.) 

22,594. ‘Improvements in electric detonators for submarine purposes.’ 
— & Harvey, Lrp., and C. L. W. SmirH. September 29th. (Com- 
plete.) 

22,668. ‘*Improvements in or connected with electric generators.” F. 
Bureis. (P. A. E. Warburton and J. S. Burgis, New Zealand.) September 

22,683. ‘‘ Improvements relating to electric lamp arrangements.” H. T. 
Harrison. September 30th. 

22,708. ‘ Improvements in and relating to the control of electric motors.” 
F. E. Casz. (Date applied for under Sec. 91 of the Act, September 30th, 1909, 
being date of application in United States.) September 30th. (Complete.) 

22,7383. ‘Improvements in attachments for electric lamps.’”’ H. Hotway. 
October Ist. 

22,735. ‘Improvements in the method of supporting and insulating the 
overhead wires in electric trams and railways.’”? C. MitTELHAUSEN and A. R, 
October Ist. 

22,760. ‘* Time-switch for lighting circuits.” J. Lippue. (R. Buderer & Co., 
Germany.) October lst. (Complete.) 

22,768. ‘Improvements in electric heaters.’’ F. BARRon. October Ist. 

22,775. - ** Improved means for supporting electric lamps.”” H.T. Harrison. 
October Ist. 

22,777. ‘‘Improvements in or relating to electric furnaces and the manu- 
facture of steel.” G. Massiv. (Date applied for under Sec. 91 of the Act, 
October 2nd, 1909, being date of application in Germany.) October Ist. 
(Complete.) 

22,803. ‘Improvements in electrodes for arc lamps.” F. M. Lewis. 
October Ist. 


PUBLISHED SPECIFICATIONS. 


Copies of any of the Specifications in the following list may be obtained 
of Messrs, W. P. THompson & Co., 285, High Holborn, W.C., and at 
Liverpool and Bradford ; price, post free, 9d. (in stamps). 


1909. 


Execrric For MAINTAINING CONNECTION BETWEEN STATIONARY 
anp Movine Conpuctors. B. Thomas and E. Thomas, 15,682. July 6th. 

Exectric MEcHANISM FOR WRITING AND CotovuR-CHANGING Siens, R.F. Venner 
and R. C. Griesbach. 18,583. August 12th. 

Crininc Rose witH A DETACHABLE PiuG Connection INDE- 
PENDENT OF THE COVER AND BasE. A. H. Shaw. 20,485. September 7ih. 

Execrric Ciocks AND Mecuanisms. Bowell. 20,495. September 7th. 

ELecrricaLLy Heatep Apparatvs, R. Berry. 20,639. September 9th. 


Execrricity Meters. S:emens Bros, Dynamo Works and F, Lydall. 20,815. 


September 11th. 

Macuivery For STARTING Purposes. Akt.-Ges. Brown, 
Boveri et Cie. 20,827. September lith. (Date applied for under Inter- 
national Convention, January 22nd, 1909.) 


APPARATUS FOR GENERATING Heat BY Exectric Currents. RJ. Kent. 22,997, 
Octebar 8th. 

VotTaGr REGULATION oF ALTERNATING-CURRENT Cracuits. British Thomson. 
Houston Co. (General Electric Co.) 28,416. October 18th. 

Exectric TRANSFORMERS, British Thomson-Houston Co. (General Electric 
Co.) 23,649. October 15th. 

Execrric Storacz Battery Separators. Tudor Accumulator Co. (Accumu 
latoren Fabrik Akt.-Ges.) 25,273, November 2nd. 

VENTILATION OF Exzctric Motors. H. A. Mavor and Mavor & Coulson, Ltd, 
26,005. November 10th. . 


1910. 


MAcHINES FoR CovERING WIRE, THREAD CorES, Corps, FLExiBLE Conptctors, 
ELectTrRIc CABLES AND THE LIKE. C. Sattler. 1,290. January 18th. (Date 
applied for under International Convention, January 19th, 1909.) 

ELECTROMAGNETIC VIBRATOR FOR Local APPLICATION TO THE Person. A. Rosen- 
berg. 4,804, February 25th. (Application for Patent of Addition to 
No. 4,183 of 1909.) 

Exectro-Piatinc Apparatus. G.I. Roman. 5,869. March 3rd. 

ALTERNATING-CURRENT CommutTaTOR ExLEctric Motors. Siemens Bros, Dynamo 
Works. (Siemens Schuckertwerke Ges.) 6,124. March 12th. 

Automatic TELEPHONE ExcHances, E. Neuhold. 8,228. April 5th. (Date 
applied for under International Convention, June 10th, 1909.) 


The Utilisation of Water Power.—The question of the 
use of water power in Bavaria has been discussed for many years 
past, but very little progress appears to have been made except on 
paper. Some fresh information on the subject has, however, just 
been given by Government-Councillor von Grundherr, at a meeting 
held at Plattling, and apparently it represents the position of the 
Government in the matter. It is contemplated to supply Lower 
Bavaria and a portion of the Upper Palatinate by means of the 
water power of the Lower Isar; Upper Bavaria and parts of 
Swabia from the power of the Walchen lake ; Central and Lower 
Franconia from the water power of the Lech ; Central Swabia from 
the power of the Iller, and Rhenish Palatinate from.a steam power 
station in conjunction with the State coal mines at Mittelbexbach., 
According to the present state of affairs, the Bergmann Electricity 
Works Co. is interested in the scheme for the erection of a large 
central station for Lower Bavaria, the Schuckert Co. for the Central 
Franconian station, the A.E.G. for the Central Swabian station, and 
the Rhenish Schuckert Co. for the Palatinate station. As four 
large electrical companies propose to occupy themselves with the 
“ electrification ” of the whole of Bavaria, the Councillor says the 
Government regards this fact as a certain guarantee for the favour- 
able development of the whole undertaking. As far as the 
financing of the work is concerned, the Councillor was addressing a 
meeting in Lower Bavaria, and although he only referred to that 
part of the country from its particular point of view, it may be 
assumed that his observations will also apply to other parts in a 
similar sense. The Government considered it necessary, he declared, 
that the public bodies in the area of supply in Lower Bavaria 
should financially participate in the undertaking in order thereby 
to obtain the desired influence in the management and working, 
and especially in the course of prices. The duty would, therefore, 
be imposed upon the promoters to form a share company, and to 
place one-half of the capital at the disposal of the public bodies, 
particularly the town and district authorities. The promoters 
would also be required to accept a Government representative, with 
voting power, on the board of directors, and the fixing of prices for 
current would at any time be subject to the sanction of the Govern- 
ment. It is understood thatthe large electrical firms have been 
induced to renounce the idea of any monopoly in connection with 
the supply of materials, motors and equipment, all of which are to 
be thrown open to general competition for the installations to be 
supplied from the mains of the proposed central stations. 


Earl Fitzwilliam’s Plant at Wentworth Woodhouse. 
—For the purpose of supplying the necessary electric light and 
power in the house and on the estate, a small station, amounting to 
120 Kw., has been laid down. There are two of Paxman’s 
“Economic” boilers, of 40 H.P. nominal, working at 150 Ib. per 
sy. in., fired by Underfeed stokers. These supply. steam to two 
90-H.P. Davey-Paxman engines, which are direct-coupled to two 
60-Kw. E.C.C. generators. One machine takes the load in ordinary 
circumstances, but during Doncaster week, and at Christmastide, 
when many guests are staying in the house, the two are run in 
parallel. The engines are compound, the diameter of the high- 
pressure cylinder being 11 in., and of the low-pressure cylinder 
18 in., while the stroke is 18 in. The average winter evening's 
load is 285 amperes at 200 volts. The switchboard is by Messrs. E. F. 
Moy, Ltd., and there is a Chloride battery of 111 cells. There are 
two E.C.C. boosters, one of which has ball bearings and a flexible 
coupling, and also a portable milking booster. The cables are 
Glover's, paper-insulated and lead-covered. There are eight meters 
in use, of the Reason electrolytic type, mainly used for measuring 
the energy used by the Territorials in the Riding School. There is 
a rather extensive installation of motors, consisting of the follow- 
ing:—Pump for watering garden, 6 H.P., by Messrs. Mather and 
Platt ; sawmill, 25 H.P.; planing machine, 12-H.P. ; corn-grinding 
millstones, 15 H.P.; two of 10 H.P. each for cake-crushing and 
chopping, and turnip-pulping ; 2} H.P. for turnip-slicing ; 6 H.P. 
for the heating apparatus ; 6 H.P., interpoled, for the mechanical 
stokers ; 5 H.P. for the whip hoist; and two of 3 H.P. each and 
one of 5 H.P. in the laundry. All these are by the Electric Con- 
struction Co. For the particulars of this interesting little station 
we are indebted to Mr. G. Haigh, who is in charge of it. 
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